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PLATE     I. 


Development  of  the  HVDROIDA.     Figures  from  NICOLACS  KLEIXENUKHO  and  GEORGE  J.  ALI.MAN. 


C.  cav.  Cavity  of  the  plnnula. 

cp.  "Structureless  capsule." 

E.  cb.  Epiblast. 

el'.  Epiblastic  prominence. 

ex.  s.  External  pellicle,  or  pcrisarc. 

G.  ga.  Gastric  cavity. 

//.  li  li.  Hypoblast. 

!>  V.  Hypoblastie  elevation  uinler  the  epiblnstie. 

7.    z.  Internal  pellicle,  or  pcrisurc. 

M.  nib.  Membrane. 

,Y.  ,i  1.  Nucleus  (?). 

0.  om.  Ovum. 

or1.  Thin  region  of  walls  at  one  pole  where  a 
mouth  is  later  formed. 


T.  ta.  Permanent  tentacular  processes. 
ta'.  Provisional  tentacular  appendages. 

f.      Sneker-disk  at  "prnximal  "  extremity. 

17.      Situation  of  mouth  at  "distal  "  extremity. 

6.      Cellular  bodies  surrounding  the  ovum. 

X.  Orifice  formed  by  an  invagination  of  a  ten- 
tacular process  (I  il1). 

/j..  Chamber  filled  with  "  granular  proto- 
plasm." 

o.  Diverticulnm  from  the  cavity  of  the  hlas- 
tostyle  from  which  the  hernia-like  bud 
forms. 

u.      Highly  refractile  body. 


1-11.      Development   of  Hiplm,    from    Kleinenherg,    Hydra.      Eine   Anatomish  — Entwicldungsgeschichtliehe 
rntersuchmig.     PI.  II.,  Figs.  10,  11,  16,  17,  18,  19  ;  PI.  III.,  Figs,  li,  1'J,  13,  14,  15. 

1.  Ovum  of  //.  atirmiti'ien   in  amoeboid  condition,  with  chlorophyll  granules  ami  yolk  spherules  (pseiulocells). 

The  large  cell  in  the  center  of  the  figure  is  the  gcrminative  vesicle.      "Per  Keimlleck  dcs  Keimblaschen  ist 

in   der   Fig.  nicht  zu  sehcn,  war  abcr  noeh  vorhanden,"  Klcinenherg.      Tlie  pr sses  thrown  out  in  all 

directions  are  protoplasmic.      Tlic  yolk  cells  are  formed  from  the  protoplasm. 

2.  Germiuative    vesicle    liberated    from    the    enveloping    substance.       ml.    Membrane.       n  1.  Genninative    dot. 

u.   Retractile  bod}'  in  the  gerniinative  dot. 

3.  Ovum  shortly  before  the  rupture  of  the  surrounding  cells  (9).     om.  Ovum. 

4.  Segmented  ovum  with  two  spin-res. 

5.  Still  older  ovum,  with  four  spheres.     No  .segmentation  cavity  is  formed. 

6.  Morula. 

7.  Section  through  the  germinative  vi-siel,-  of  //.  viridis.     ex.  n.  External  pellicle,     yn.  Body  cavity,     i.s.  In- 

ternal pellicle. 

There  is  a  layer  of  cells  surrounding  the  body  cavity  inside  the  internal  pellicle.     The  external  pellicle 
(perisarc  of  marine  hydroid  ;i  is  ultimately  lost  ;  the  internal  is  absorbed. 

8.  Embryo  of  II.  rnii-",i/i'  i,  •«       ,  -I.   V.piblast.     7i7i.IIypol.last.      i.s.    Internal  ]iellieie.      The  external  pellicle  is 

ruptnivd  and  thrown  olf.      The  caudate  cells  ("  nerve-muscular")  form  in  the  outer  layer  {,•!,).     Tlie  inner 
layer  (li  '<)  in  this  stage  becomes  cellular. 

9.  Embryo  of  last-named  species,  seen  in  plane  of  longer  axis.     The  future  mouth  opens  near  n  >•'.     e  I.  Epiblast. 

hi.  Hypoblast.      i.s.  Internal  pelliele. 
10.  The  same  with  the  walls  of  the  t\vo  poles  similar,     c I.  Epiblast.     lib.  Hypoblast.     i.  s.  Internal  pellicle. 
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11.  Embryo  after  the  formation   of  the  mouth.      A  small   cluster  of  cells,    not  represented  in   the   figure,   is 

represented  iu  Kk'inenberg's  figure  just  above  the  mouth.  The  tentacles  appear  in  pairs,  as  hollow 
processes. 

12-22.  Development  of  Candelabrum  pliryrjium,  De  Blain.  Myriotlula  phrygia,  Fab.).  From  Allman,  On  the 
Structure  ami  Development  of  Myriotliela.  Pliil.  Trans.  Roy.  Soc.  CLXV.,  PI.  LVII.,  figs.  1,  2,  3,  4  ; 
PI.  LV1II.,  figs.  1,  2,  4,  5,  6,  7,  8. 

12.  Very  young  bud,  which  later  forms  a  gonophore.     eb.   Epiblast  forming  a  slight  elevation,     ft  6'.  Accompany- 

ing hypoblastic  prolongation  into  the  epililustie  prominence.  M-  Cavity  filled  with  granular  protoplasm. 
a.  Diverticulum  from  the  chamber  or  cavity  r>f  the  blastostyle. 

13.  "More  advanced  stage  (female)  ;    the  gonophore   has  formed  a  very  decided  projection  from  the  external 

surface  of  the  blastostylc,  and  the  gonogenetic  chamber  (p.)  has  begun  to  show  a  differentiation  in  its 
contents."  Allman.  cb'.  Epiblastic  prominence  above  the  surface  of  the  blastostyle.  Ji.b.  Hypoblastic 
layer,  /i.  Gonogenetic  chamber,  a.  Diverticulum  from  the  cavity  of  the  blastostyle. 

14.  The  female  gonophore  still   more  developed,     mb.   Membrane,    /j..  Gonogenetic  chamber,     a.  Diverticulum 

from  the  cavity  of  the  blastostyle. 

15.  A  gonophore  older  than  the  last. 

The  wall  of  the  gonophore  in  a  stage  of  the  same,  older  than  figure  15,  is  ruptured,  and  the  contents 
escape.  It  (the  portion  escaping)  is,  however,  grasped  by  a  peculiar  clasper,  which  holds  fast  to  its  capsule 
by  a  sucker-like  body,  and  certain  changes  take  place  while  it  is  in  this  embrace. 

16.  Plamila.     A  segmentation  about  which  there  is  little  known  has  taken  place,  and  the  planula  has  an  outer 

layer  (  c I),  an  inner  layer  (lib),  while  a  cavity  (cav.)  has  been  formed  by  the  liquefaction  of  the  central 
part  o(  the  mass.  It  is  enveloped  in  a  membrane  (nib),  and  enclosed  in  a  capsule,  which  is  firmly  held  by 
the  claspers.  There,  are  no  cilia. 

17.  Embryo  with  minute  pits  (X)  forming  the  orifices  of  imaginations  of  the  wall  of  the  planula,  and  enclosed  in 

a  capsule  (fj>).  These  invaginations  are  composed  of  two  layers,  and  later,  when  reversed,  form  the  pro- 
visional appendages  (/ft'). 

IS.  Embryo  still  enclosed  in  a  capsule  and  held  by  the  claspers,  both  of  which  structures  are  not  represented. 
The  invaginated  appendages  (la')  have  been  turned  outward. 

19.  Embryo  taken  from  a  capsule  in  which  small  papilla3,  have  begun  to  form  at  one  end.     These  (In)  later  elon- 

gate into  the  permanent  tentacles,     ta'.    Provisional  appendages. 

20.  Embryo  free  from  the  capsule,  which  has  begun  to  fasten  itself  at  one  extremity  by  a  disk  (f).     ij.    Position 

of  the.  mouth,     ta.    Permanent  tentacles,     tit'.    Transitory  arms. 

21.  The  larva  permanently  fastened,  possessing  permanent  arms  (ta),  but  destitute  of  transitory  appendages. 

22.  Free,    locomotive  embryo  (actinula),  just  after  its  escape  from  the  capsule,  and  younger  than  the  earliest 

attached  condition  (20).  ta.  Permanent  arms.  la'.  Transitory  arms.  f.  Disk  for  fixation.  TJ.  Mouth 
region.  The  arms  are  represented  extended.  When  retracted,  they  have  the  form  of  ovoid  bodies  of  small 
size.  The  larva  remains  in  the  actinula  condition  only  a  few  days. 


MEM.  M.  C.  Z.,  IX.  No.  3.  — ACALEPHS,   POLYPS. 


11 


PLATE     II. 


Development  of  the  HVDROIDA,  continued.     Figures  from  Louis  AGASSIZ. 


C.    can,  crc.  Circular  canal. 
cav.          Cavity. 

E.  cl>.  Epiblast. 

eli.  gm.     Epiblastie  biul. 
ex.  man.  External  wall  of  the  manuhrium. 
ex.  ta.       External  wall  of  the  tentacle. 
cr.  rcl.      External  wall  of  the  velum. 

F.  fil.  Constriction  in  umbrella. 

G.  tja.  Stomach. 
gm.           Biul. 

H.  kb.  Hypoblast. 

hb.  gm.    Hypoblastic  bud. 
/.     )'.  man.     Internal  wall  of  the  mannbrium. 

t'.  ta.         Internal  wall  of  the  tentacle. 

i.  vel.        Internal  wall  of  the  velum. 

i.'  w.          Internal  bell  wall. 
M.  man..         Mannbrium. 

man'.       Confluence  of  the  manubrium  and  bell. 

mds.  gm.  Medusa  bud. 

2   mds.  nm. 


3  mds. 

m.  w. 
N.  ncl. 

nl. 
0.    od. 


0  •     ,     /. 

successively  formed  medusa  buds. 


Middle  wall. 
Nucleolus. 
Nucleus. 
Ocellus. 


0.    or.  Mimth. 

P.  piy.          Pigment. 
pij.  Polyp. 

pij.  In.      Tentacle  of  tin-  hydroid. 
pij.  la'.    Inside    (around    tin;    mouth)    row   of 

hydroid  tentacles. 
K.    r.  tb.         Radial  tubes. 
T.    ta.  Tentacles. 

ta'.  Tentacular  bulb  cavity. 

tab.  Enlargement  of  the   tentacle  at  the 

union  with  the  border  of  the  bell. 
tb.-tb6.     Chymiferous  tubes. 
tli.  ta.       Tube   which  lies  in  the  same  portion 
of  bell  (spheromcre)  as  that  from 
which  the  tentacle  hangs. 
IT.    ubr.  t'liibrclla. 

V.  ivl.  Velum. 

vt.  Vitellus. 

vt.  in.        Vitelline  membrane. 
X.   .T1,  x2.       Inverted  external  wall. 

f.  Projection  of  the   umbrella  near  the 

margin. 

9.  C'hitinous  perisarc. 

6' .  Ferule-like  enlargement  of  the  perisarc. 

X.  \\.        Hydroid  head. 


The  figures  on  this  plate  were  arranged  by  A.  AGASSIZ. 

1-23,  from  Agassiz,  Contributions  to  the  Natural  History  of  the  United  States,  Vol.  III. 
Pis.  XVII.  figs.  2,  11,  12  ;  XVIII.  1,  2,  3,  4,  5,  6,  10,  11,  12,  H,  15*. Vol.  IV. 
PI.  XXV.  figs.  2,  2%  3,  4,  5,  9,  12,  13,  14,  15. 

1-16.   Corync  mirabilis,  Ag. 

1.  Ovum.     nrl.    Nucleolus.     nl.    Nucleus,     vt.    Vitellus.     vt.  m.    Vitelline  membrane. 

2.  A  medusa  bud  just  beginning  to  form,     c  b.  and  h  b.    Outer  and  inner  layer  of  the  hydroid.     cb.  gm.  and 

hb.  gm.    Outer  and  inner  layer  of  the  bud. 

3.  Bud  little  older  than  the  last;  "stretched  longitudinally."     r  b.  and  h  b.    Outer  and  inner  layers  of  the  hydroid. 

cb.  yni.   and  111.  ijm.    Outer  and  inner  layers  of  the   bud.      tb.    Beginning  of  the   system   of  chymifcrous 
tubes. 

4.  5.    Buds  more  advanced  in  age,  in  the  latter  of  which  radial  tubes  have  developed,  two  of  which  are  shown  ill 

profile,     c  b.  ami  k  b.    Outer  and  inner  layers  of  the  hydroid.     tb.    Chymiferous  tube. 

6.  Older  bud  showing  chymiferoua  tubes  from  the  side  and  face,  r  b.  Epiblast  of  hydroid.  hb.  Hypoblast  of 
the  hydroid.  lib.  gm.  Hypoblast  of  the  bud.  It  will  be  noticed  that  the  latter  would  seem  to  be  the 
epiblast.  I  think  it  is  either  hypoblastic  or  a  third  layer,  —  the  gelatinous  layer  (mesoblast  ?).  tb.  Cliy- 
milerous  tube  in  profile,  tb'.  Chymiferous  tube  in  face. 
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7.  Older  embryo,  in  which  a  "  horn-like  sheath  "  (8)  (perisarc)  has  formed  over  the  surface  of  the  bud.     cb.  Epi- 

blast of  hyilroid.  lib.  Hypoblast  of  the  hydtoid.  lib.  ym.  Hypoblast  of  bud  (?).  This  may  be  epiblastic, 
tb.  Tube  in  profile,  tb'.  Tube  in  face. 

8.  Older  bud,  in  which  hypoblast  and  epiblast  are  well  marked,     c  b.   Epiblast.     h  b.  Hypoblast.     The  circular 

canal  (can.  ere.)  is  beginning  to  form  by  an  approximation  of  two  radial  chymiferous  vessels  on  each  side. 
.r1,  x1.  Infolded  outer  wall.  B.  Perisarc. 

9.  lu  this  bud,  somewhat  older  than  the  preceding,  the  circular  canal  (can.  ere.)  lias  formed  by  a  coalescence  of 

the  extremities  of  the  radial  tubes,  c  b.  Epiblast.  h  b.  Hypoblast.  i.  w.  Internal  bell  wall.  in.  w.  Middle 
bell  wall.  man.  Manubrium.  fn.  Tentacle. 

10.  Older  bud,  in  which  the  circular  canal  (can.  crc.)  is  fully  formed,  and  a  velum  is  developed,     c  b.   Epiblast. 

ex.  to.  External  wall  of  the  tentacle,  ex.  man.  External  wall  of  the  manubrmm.  ex.  vcl.  External  wall 
of  the  velum,  i.  man.  Internal  wall  of  the  mauubrium  (?).  i.  ta.  Internal  wall  of  the  tentacle,  i.  vcl. 
Internal  wall  of  the  velum.  9.  Perisarc. 

11.  Older  medusa  bud,  with  tentacles  coiled  np  in  the  future  bell  cavity,     can.  ere.  Circular  canal,     cb.   Epiblast. 

ex.  man.  External  wall  of  the  manubrium.  ex.  ta.  External  wall  of  the  tentacle,  ex.  rd.  External  wall 
of  the  velum,  i.  mem.  Internal  wall  of  the  manubrium.  i.  l,a.  Internal  wall  of  the  tentacle.  6.  Perisarc. 

12.  A  constriction  takes  place  at  the  point  where  the  medusa  bud  rises  from  the  hydroid,  and  the  bud  is  sepa- 

rated from  its  attachment  and  swims  away.  The  perisarc  is  ruptured  to  allow  this  escape.  Free  medusa, 
called  fiiirsiit,  which,  according  to  Agassiz,  develops  from  the  buds  of  Corync  (tentacles  cut  off),  fd.  Folds 
in  the  side  walls  of  the  bell.  man.  Manubrium.  or:  Mouth,  tb.  Chymiferous  tube.  a.  Remnant  of  a 
tube  which  formerly  connected  the  cavity  of  the  hydroid  and  that  of  the  manubrium. 

13.  Older  Sarsia.     man.  Manubrium;  the  upper  letters  (num.)  indicate  a  bulbous  enlargement  of  the  cavity 

of  the  mauubrium  where  it  joins  the  hydroid.  can.  crc.  Circular  canal,  or.  Mouth,  hi.  Tentacles. 
ubr.  Umbrella,  ml.  Velum. 

14.  Coryne,  showing  the  relationship  of  the  medusa-buds  (future  Snr.iirr)  to  the  tentacles  of  the  hydroid.     mils. 

gm.   Medusa  buds.     pij.    Hydro-polyp  axis.     py.  ta.    Polyp  tentacles. 

15.  The  male  hydroid  ;  the  almost  perfect  medusa  is  persistent,  "developing  the  spermatic  mass  around  the  pro- 

boscis to  an  enormous  extent,"  Agassiz.  or.  Mouth,  py.  ta.  Tentacles  of  the  hydroid.  py.  s.  Stem  of 
the  polvp.  man.  Manubrium,  "loaded  with  sperm."  in.  Tentacle,  a.  Point  of  attachment  of  bud 
(gonophore  f  )  to  the  hydroid. 

16.  A  more  developed  male  gonophore,  which,  according  to  Agassiz,  is  persistent,  and  has  discharged  the  sper- 

matic contents,     vel.  Infolded  velum,     a.   Pouit  of  attachment,  of  the  umbrella  to  the  hydroid. 

17-23.   ffybocodon  prolifc r,  Ag. 

17.  A  profile  view  of  the  head  of  the  hydroid,  crowded  with  medusa  buds  (mils.  nin).     py.  ta.  Peripheral  row  of 

tentacles,  py.ta'.  Middle  row  of  tentacles,  py.  Hydroid  axis.  6.  Ferule-like  enlargement  of  the  perisarc. 
X.  XX.  Bases  of  tentacle's  (peripheral). 

18.  Head  of  a  hydroid,  with  the  circle  of  peripheral  tentacles  (ta.)  cut  off.     mds.  gm.  Medusa  buds.     py.  Hydroid 

axis.     8'.   Ferule-like  enlargement  of  the  perisarc. 

18*.  Head  of  the  hydroid  without  medusa  buds,  showing  the  position  of  the  two  rows  of  tentacles,     py.  ta.  and 
P!l.  ta'.   Tentacles  drawn  together. 

19.  A  young  bud  in  earliest  condition. 

19'.   The  same  ;  somewhat  older,     c  b.   Epiblast.     k  b.   Hypoblast.     tb.  Chymiferous  tubes. 

20.  A  well  developed  medusa,  just  before  rupturing  its  connection  with  the  hydroid,   and  showing  the  tentacles 

on  one  side.  cav.  Bell  cavity,  can.  crc.  Circular  canal,  c  b.  Epiblast.  k  b.  Hypnblast.  man.  Manu- 
brium. man'.  Base  of  manubrium,  the  cavity  of  which  is  somewhat  enlarged,  imh.  gm.  Medusa  buds. 
The  second  and  third  formed  buds  have  begun  to  appear,  and  are  lettered  in  order  of  appearance,  — 
2  Mds.  gm.,  and  3  mils.  gin.  ta.  Tentacle,  to'.  Base  of  tentacle  not  yet  enlarged  into  a  bulb.  tb.  ta.  Chy- 
miferous tube  in  the  same  spheromere  as  that  to  which  the  tentacle  hangs,  tb3.  Tube  diametrically  oppo- 
site the  tentacular  tube.  tbr>.  Chymiferous  tube  facing  the  observer,  tb*.  Continuation  of  a  chymiferous 
tube  into  one  of  the  tentacles.  4.  Enlargement  of  the  tube  at  the  junction  of  tb*  and  the  circular  canal 
(can.  crc.). 

20*.  A  (female  '.')  medusa  partially  developed  from  the  base  of  the  tentacle,  cav.  Internal  cavity,  cb.  Epiblast. 
lib.  llypoblast.  tb.,tb'.  Chymiferous  tubes  in  profile  and  in  face.  2  null.  gm.  A  secondary  medusa,  bud- 
ding from  the  walls  of  the  first.  The  medusa  buds  represented  in  the  figure  are  taken  from  a  medusa 
already  formed. 

21.  View  of  a  medusa  older  than   the  last,    still  attached  to  the  hydroid  (seen  looking  at  the  inner  face  of  the 

tentacle),  cav.  Bell  cavity,  cb.  Epiblast.  gm.  A  small  bud,  which  will  probably  later  develop  into  a 
tentacle,  lib.  Hypoblast.  man.  Mumibiium.  man'.  Base  of  manubrium.  mils.  gni.-'A  mds.  ym.  Medusa 
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buds  in  various  conditions  of  growth,  /a.-ta*.  Tentacles,  tb.  ta.  Chymiferous  tube,  which  lies  in  the 
s;u ipheromere  as  the  i-luster  of  tentacles. 

22.  Medusa  just  escaped  from   its  hydroid   connection   with  a  single  well  developed  tentacle,     can.  crc.   Circular 

eaual.  -111:111.  Maniibriuin.  r.  tb.  liadial  tube.  to.  Tentacle,  la'.  Cluster  of  small  bodies  at  the  len- 
taeul.ir  base.  Ib.  ta.  Tentacular  tube.  iv/.  Velum,  f.  A  synnnetrieal  devcloiiment  of  the  umbrella 
near  tile  origin  of  the  tentaele. 

23.  The  same,  a  day  after  freedom  from  hydroid  (seen  from  oval  side),     can.  crc.     Circular  canal,     innn.   Manu- 

brium.  pig.  Pigment  ?  ta.  Tentacle,  ta'.  Cluster  of  bodies  at  the  base  of  the  tentacle,  lit.  ta.  Ten- 
tacular tube.  vcl.  Velum. 
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PLATE    III. 

Development  of  the  HTDROIUA,  continued.      Figures  from  Louis  AGASSIZ,   GEORGE   J.   ALLMAN, 

G.  VON  KOCH,  and  A.  KOWALEWSKY. 

A.  apex.         Apex.     Opercular   summit   of  gonan-  or.      Mouth. 

rrium.  om.    Ovum. 

o 

B.  blsto.        Blastostyle.  P.  pr.     Club-shaped  body. 

C.  can.  crc.    Circular  Canal.  li.    r.  tb.  Radial  tubes. 

cat.  Calyx,  calycle,  hydrotheca.  T.  ta.  Tentacles  of  free  or  unattached  form, 

cav.  Cavity.  gonophore. 

E.    eb.  EpiMast.  ta'.  Tentacles  of  hydrauth. 

e !>'.  Epiblast  of  stem.  tb.  Radial  tubes. 

G.   ija.  Stomach.  U.   ubr.  Umbrella. 

ga.  cav.  Gastric  cavity.  7-  Perisaro. 

H.  hb.  Hypoblast.  8.  Perisarc  of  calycle. 

h  b'.  Hypoblast  of  stem.  <r.  Ferule-like  enlargement  of  the  pedun- 

M.  man.  Manubrium.  ele  of  the  calycle. 

infill.  Membrane.  <p.  Spadix  of  the  sporosac. 

0.    o  cy.  Otocyst. 

Figures  1-5,  6-12*,  15,  16,  were  arranged  by  A.  AGASSIZ. 

1-5.     Obelia  commisuralis,  McCr.     From  Agassiz,  op.  cit.  Vol.  IV.,  PI.  XXXIV.  figs.  13,  13',  1G,  17,  18. 

1-5".     Development  of  the  medusa. 

1.  Profile  view  of  a  medusa  bud  just  forming  on  the  hydroid.     tb.  Chymiferous  tube.     ubr.  Umbrella. 

2.  End  view  of  a  bud  of  the  same  age.     tb.  Chymiferous  tube. 

3.  Two   medusa-buds   in   different   stages   of  growth,      eb.    Epiblast.      hb.    Hypoblast.      man.    Manubrium. 

tb.  Chymiferous  tube.     ubr.  Umbrella. 

4.  A  medusa-bud,  in  the  calycle,  from  the  blastostyle.     c  b.  Epiblast.     hb.   Hypoblast.     t  b.  Chymiferous  tube. 

ubr.    Umbrella. 

5.  Free   medusa    (gonophore)    as   it   escapes   from   the  calycle   (view  from  below),     can.  crc.    Circular  canal. 

man.  Manubrium.     o  cy.   Otocyst.     or.  Mouth,     ta.   Tentacle. 

5".   Obelia  ycniculata,  Allm.  from  Allmau,  A  Monograph  of  Gymuoblastic  or  Tubularian   Hydroids.     Hay  Soc., 
1869,  p.  35,  fig.  10. 

Sexual  zouid  with  ova  (o»t.)  budding  from  the  radial  canal  (r.  t  b.)     ubr.   Umbrella.     <j>.   "Spadix  of  the 
sporoaac." 

6-11.   Development  of  the  hydroid  head  (hydranth). 

6-11.   CLYTIA  POTEIUUM,    AR.     From  Agassiz,  op.  cit.  Vol.  IV.,  PI.  XXVIII.  figs.  4,  6,  7,  8,  9. 

These  figures  show  the  successive  stages  in  the  growth  of  the  hydranth  up  to  the  stage  (fig.  11)  in  which 
it  approximates  the  form  of  the  adult,  cav.  Cavity  of  the  calycle  surrounding  the  axis.  cal.  Calycle 
(horny  cup),  cb.  Epiblast.  cb'.  Epiblast  of  the  pedicle,  ga.  Stomach,  lib.  Hypoblast.  hb1.  Hy- 
poblast  of  the  pedicle.  B.  Perisarc. 

12"-12e.   Development  of  Laomcdca  flexuosa.     From  Allman,  op.  cit.  p.  72. 
12°-12°.  Development  of  the  hydranth. 

12".   "  Very  early  condition,  in  which  the  bud  forms  a  simple  cylindrical  csecal  offset  from  the  coenosome." 
12b.   "The  distal  extremity  of  the  bud  has  become  enlarged,  so  as  to  present  the  form  of  an  inverted  cone." 
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12°.   "The  cone  has  increased  in  size,  anil  the  soft  parts  towards  its  proximal  end  have  become  retracted  from  the 

external  rliitinous  walls." 
12d.   "The  internal  structures  have  still  further  withdrawn  themselves  from  the  chitinous  walls,  with  which  they 

ale  now  in  contact  only  by  a  narrow  proximal  and  a  wider  distal  zone,  between  which  they  present  the 

form  of  a  tubular  cylindrical  column." 
12".    "The  distal  /one  of  contact   lias   liecmne.  retracted   from   the   summit  of  the  cup-like  envelope  of  chitine, 

tentacles  have  begun  to  sprout  From  its  circumference,  and  a  hypostome  has  risen  from  its  centre.     The 

leading  features  of  the  completely-formed  hydranth  are  thus  established,  and  its  chitinous  envelope  has 

become  the  hydrotheca." 

"The  arrows  in  the  figure  indicate  the  direction  of  the  currents  in  the  somatic  fluid."     Allman,  p.  72. 

13"-13r,  148-14'.   Lamiti-il-it   tl-.nnKu.     From  Allman,  op.  cil.  p.  86. 
13"-13b.    Development  of  the  morula  front  the  ovum. 

13*.   "  Young  ovum  in  the  gonophore  previously  to  the  disappearance  of  the  germinal  vesicle  ;  the  germinal  vesicle 

is  here  seen  to  contain  several  germinal  ;  pots." 
IS*.    "The  germinal  vesicle  and  spots  have  disappeared." 
13°.    "The  vitcllus  has  become  cleft  into  two  segment  spheres." 
13d.    "The  ovum  after  a  second  cleavage." 

13°.   "The  segmentation-spheres  have  become  numerous,  and  many  of  them  now  show  a  distinct  nucleus." 
13'.    "  The  segmentation-spheres  have  greatly  increased  in  number,  and  a  nucleus  can  now  be  detected  in   each  of 

them." 

14*-14l.   Development  of  a  planula  from  the  morula. 

14s.    "  The  segmentation-spheres  have  still  further  increased  in  number,  while  the  most  superficial  have  become 

arranged  into  a  stratum  distinguishable  from  the  deeper  portion  of  the  ovum." 

14h.   "The  superficial  stratum  has  become  more  distinct,  and  is  now  seen  to  be  composed  of  long  prismatic  cells." 
14".   "The  ovum  has  begun  to  elongate  itself,  and  one  end  has  become  folded  on  the  remainder." 
14k.    "  The  embryo,  just  after  its  escape  in  the  form  of  a  ciliated  planula. " 

(Quotations  from  Allman,  in  12-14.) 

15.   Lnomcdcn  flcxitosa.     16.   ObcJia  geniculata.     From  Allman,  op.  cil.  p.  48. 

15.  Gonangium,   with  ova  in    its   cavity  in   different   conditions   of  development.      npcx.    Opercular   summit. 

bls/o.    Blastostyle.      mrm.  Membrane  investing   the  contents   of   the   gonangium.     The   ova   appear   in 
different,  stages  of  growth  inside  this  membrane. 

16.  Gonangium,  with  medusa'  in  diU'crcnt  conditions  of  growth,  budding  from  the  blastostyle.     apex.  Opercular 

summit.     l>l  sto.   BlaskKtyle.     mem.  Membrane  investing  the  budding  medusae.     7.  Calycle.     The  buds 
escape  through  an  apical  orifice. 

17,  IS.  Laomcdca  umphnrn,  Ag.     From  Agassiz,  op.  cit.  Vol.  IV.,  PI.  XXX.  figs.  3,  5. 

17.  Portion  of  a  stem  with  attached  hydranths  and  calycles. 

IS.   Magnified   view  of  a  single  hydranth.     cnl.  Hydrotheca.      ga.  Stomach,      pr.    Proboscidiform   elevation. 
ta'.  Tentacles,     a.   Ferule-like  formation  of  the  perisare. 

19-25.  Eucope  polysdjla.  From  Kowalewsky,  HAr..TIOrT,EHI}I  HAJb  PAoBIITIEMt  COELENTEUATA., 

PI.  I.  ligs.  1,  3,  5,  8,9,  10. 

19.  Segmented  ovum. 

20.  Blastosphere,  with  the  hypoblastic  cells  (/<  b.)  budding  into  a  central  cavity,     c  b.  Epiblast. 

21.  An  older  stage,  more  elongated  and  with  thicker  epiblastic  cells.     It  b.  Hypoblastic  cells. 

22.  Planula  with  solid  central  mass  of  hypoblastic  cells  (h  b.),  surrounded  by  epiblast  (c  b. ). 

23.  24.   Planula  with  a  segmentation  (gastric.-)  cavity  (g*i.  ore.).     According  to  Kowalewsky  the  epiblast  in  an 

embryo  of  this  age  divides  into  two  layers.     The  deeper  of  these  layers  is  in  our  figure  lettered  hypo- 
blast  (h  b.),  as  it  is  considered  hvpoblastic  in  origin,     c  b.  Epililast.     lib.   Hypohlast. 

25.  Section  of  embryo  showing  the  four  infolding  walls.     (Compare  with  the  four  infolding  walls  dividing  the 
young  attached  Seyphostoma  of  L'liri/snnni,  and  the  young  Actinozoan.) 

26-30.    Tubuliirin  larynx.    From  Koch,  Vorlaiilige  Mittheilungen  iiber  Culenteraten.    Jmiiinrh.  Zcitsch. 
Vol.  VII.,  PI.  XXVI.  figs.  12,  15,  16,  17,  19.      "More    or  less  schematic.") 

2>'j.    A  Tiibularian  bud  showing  (*•  b.)  Epililast,  and  /;  /).   Hypoblast.     Between  these  an  intermediate  layer  ? 

27.  Section  of  an  embryo  (actinula  ?),  showing  heginnings  of  tentacles  on  each  side. 

28.  Actinnla.     cav.  Cavity,     eb.   Epiblast.     lib.   llypublast.     la.  Tentacle.     The  axis  of  the  tentacle  is  solid, 

and  composed  of  hypoblastic  cells. 
30.   An  embryo  which  has  just  attached  itself.     (Section.) 
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PLATE    IV. 


Development   of  the   TRACHTJIEDUS.'E.      Figures    from,   HERMANN   For,    JOHN   McCRADY,    ELIAS 
METSCHNIKOFF,  ERNST  RJECKEL,  and  B.  ULJANIN. 


S.  Up. 

Blastopore. 

S.    sp. 

E.    ,  -h. 

Epiblast. 

T.   ta. 

cl/. 

Epiblastic  cells. 

fa1. 

epl. 

Epi  plasm. 

in". 

G.    g,,.. 

Stomach. 

Co. 

gml,  gm". 

Bails     in    different    conditions     of 

V.   v/>/\ 

growth. 

r.  vc. 

II.   li  1: 

Hyppblast. 

vet. 

lib.  c. 

Hypoblastic  cells  in  centre  of  larva. 

vt. 

hb.  to. 

Hypoblast  in  the  tentacular  axes. 

rt.  m. 

hpl. 

Hypoplasm. 

P- 

L.    hib. 

Lips. 

6. 

M.  mini. 

Manubrium. 

If.  n. 

Kerve. 

a'. 

nl. 

Nucleus. 

<t>- 

nt  ci/. 

Nematocyst. 

0.    or;/. 

Otoeyst. 

f. 

or. 

Mouth. 

P.    }i/i. 

Folds. 

S.    sc.  cav. 

Segmentation  cavity. 

Spermatozoan. 

Tentacle. 

Points  of  attachment  (tentacles  ?). 

Tentacular  prominence. 

rhymifcrous  tube. 

rmliivlla. 

Vaouoles. 

Velum. 

Vitellus. 

Vitelline  membrane. 

Star-shaped  figure  with  dotted  rays. 

Bridge  connecting   inner   and  outer 

cells. 

Epiblastic  cells. 
I!ib  connecting  tentacular  appendages 

with  the  bell  margin. 
Conical  tongue  projecting  from   the 

extremity    of    the    tentacle    with 

base   surrounded   by  a   cluster   of 

nematocysts. 


Figures  11,  12,  13,  19-27,  29,  30,  were  arranged  by  the  author;  the  remainder  were  arranged  by  A.  AGASSIZ. 

1-10.  Polyxcnia  Irucnslyla.     From  Metschnikoff,  Studien  iiber  die  Eiitwickelung  der  Medusen  und  Siphonophoren, 
Zdt.f.   Wiss.  Zool,  Vol.  XXIV.  PI.  III.  figs.  1,  2,  3,  4,  5,  7,  8,  9,  10. 


1.  Free  ovum  just  dropped  in  the  water. 

2.  Ovum  with  four  segments. 

3.  Segmented  egg  with  eight  segments. 

4.  Segmented  ovum  more  advanced. 

5.  Mnniln. 

6.  A  ciliated  larva  with  an  external  (epiblastic)  layer,  and  a  spongy  mass  of  vitelline  cells. 

7.  An  older  larva,  the  body  of  which  has  become  very  much  elongated,   and  the  extremities  are  about  to  become 

tentacles,     hb.  c.   Hypoblast  of  the  central  region  of  the  body.     hb.  ta.  Hypoblast  of  the  tentacles.     The 
difference  between  the  cells  in  the  two  regions  is  evident. 

8.  Larva  still  older,  in  which  two  tentacles  are  formed. 

9.  Larva  three  days  old,  still  ciliated,  showing  two  long  tentacles  and  the  beginning  of  a  new  pair  (In").     A 

gastro-cavity  is  seen  in  the  middle  of  the  larva  below  the  new  tentacle. 

10.  Lavva  four  days  old,  with  four  tentacles,  a  well-marked  stomach,  and  month.  In  older  lame  ol  Polyxcnin 
four  otoc.ysts,  each  alternating  with  the  tentacles,  are  next  formed  ;  and  later,  an  increase  ot  the  number 
of  tentacles,  until  the  adult  form  is  reached. 
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11-13.  Cniiina  rlii'/!i«!iti-/i//it.     From  Metschnikoff,  op.  ei/.,  PI.  V.  figs.  1,  2, 
11.    Youngest  observed  "ciinina  lunl,"  found   in   the  gastric  cavity.      Perhaps  developed  from  Mil  egg.     The  long 


juugesii  ODservGu  Clinins  nun,  lonnu  in  me  gasuic  cavity,  remaps  uev&iopeu  irom  an  egg.  ine  Jong 
projection  upward,  with  solid  hypohlastic  axis,  is  a  tentacle.  There  are  two  layers,  anil  a  gastric  cavity  in 
the  Unly. 


UL;  has  ceased,  was  observed  In  develop  into  a  nieilnsa  resembling  the  parent. 


14-17.  Cunii/ii  octonaria,  McCr.  From  McCrady,  Description  of  Oceania  (Tnrritopsis)  nutrieiila,  imr.  spec., 
ami  the  Embrvological  Ilistorv  of  a  singular  Medusan  Larva,  fouml  in  the  cavity  of  its  Hell,  PI.  VI. 
tigs.  'JO,  -27  ;  PI.  VII.  tigs.  W,  33. 

14.  Larval  Ciinina,  found  hanging  in  the  hell  cavity  of  Mnili'i'rin  (  Tm-i-i/'i/ixix)  mil  rii'nln,  MeCraily.     gti.  Stomach 

opening  through  a  long,  llcxihlc,  tube-like  body,  through  a  terminal  mouth  ("/•).  In.  Tentacles  hy  which 
the  larva  hangs. 

15.  A  still  older  larva,   in  which  the  iinihivlla  (ulir.)  ami  the  otocysts  ('if;/.)  have  hcgun  to  form.      Four  t/ntacles 

have  developed  from  the  body  in  place  o.'  the  two  already  formed,     ijn.   Stomacli.      ur.    .Mouth. 
10.  The  young  medusa  now  leaves  the  liell  cavity  of  its  host,  and  escapes  in  the  form  here  represented.     Seen  from 
liclow  (oral),     ga.  c.  Gastric  chamber.     'Mini.   Manubrium.     ocij.  Otocyst.     to.  Tentacle,   ubr.   Umbrella. 
This  stage  may  be  called  the  Ephyra  stage. 

17.  Side  view  of  the  last.     ocij.   Oto.-yst.     tit.   Tentacle,     ubr.  Umbrella. 

18-'2n.   Development  of  (_'uRind  rhododactyla. 

18.  A  stolon  taken  from  its  attachment  to  the  tongue  of  Cnruwrina  hnstaia,  with  medusa  buds  in  all  conditions 

of  growth. 

19.  From'  rijamn,  0  IIPOITCXn;i;,1,EiniI  K'HIIin,  IIO^KyiOmilXCfl  BT>  JKE.iyrl,Kt,   rEPIOHII,T,'I>. 

1I3T.CTW  IDinEPATUPCKArO  OWHEOTliA  JK)BIITE.IEH  ECTECTB03HAHI5I,  AHTPOIIO- 
.lOrill  II  3THOrPA*III.  MOCIJHA.  ls7(>.  PL  I.  fig.  9.  A  similar  but  smaller  stolon,  with  many 
attached  medusae  before  liberation  from  attachment,  to.1.  Points  of  attachment  to  the  "tongue"  of  the 
Carmarinn,. 

20.  From  Hieekel,  op.  cit.,  PI.  VI.  fig.  70.     A  bud  which  has  loosened  its  attachment  to  the  stolon  and  tecome 

free  (Kphyra  stage),  ga.  Stomach.  )(.  Nerve,  ocy.  Otocyst.  or.  Mouth,  tit.  Tentacle,  tb.  Tube  (?). 
ubr.  Umbrella,  ml.  Velum. 

21-36.  Development  of  Grryonia.     From  Fol,   Die  erste  FntwickeUmg  dcr  Geryonidrn  eics,   J,-nrii.<si:li.  Zciisch., 
Vol.  VII.  PI.  XXIV.  tigs.  1,  -2,  3,  f.,  0,  7,  11,  12,  13,  lj  :  PI.  XXV.  figs.  10,  17,  IS,  HI,  23,  24. 

21.  Fertilized  ovum  with  spermatozoa  (K/I.)  in  the  mucus  envelope,    pit.  Folds  in  the  egg  membrane,     n.  Nucleus. 

cpl.  Epiplasm  (upper  plasmie  layer),  hp!.  Hypoplasm  (lower  plasmic  layer),  vt.  in.  Vitelline  membrane. 
X.  Mucus  covering. 

22.  The    first    plane    of    segmentation,    dividing    the    ovum    into    two    segmentation     spheres.     <  />!.     Epiplasm. 

h/tl.    Hypoplasm.      nl.   fell  nucleus,     p.   Protoplasmic  dots  arranged  in  star  rays. 

23.  Embryo    after    the   formation   of    a   second   plane   of   segmentation,      epl.    Kpiphcsm.      It/,/.    Hypoplasm. 

ill.  Nucleus,  ph.  Folds  in  tin' membrane  of  tin- egg.  vc.  Vacuolcs  between  the  spheres,  vt.  m.  Vitel- 
line membrane. 

24.  Embryo  after  the  formation  of  the  fourth  plane  of  segmentation,  consisting  of  sixteen  cells.     A  segmentation 

cavity  is  found  within,  into  which  opens  a  hlastopoiv  (/,///).      nl.  Cell  nucleus,     re.   Row  of  vacnolcs. 

25.  The  ovum  after  the  formation  of  the  tifth  plane  of  segmentation,  consisting  of  thirty-two  cells.     The  process 

of  cell  division,  known  as  delamination,  has  begun  in  this  e-noryo.  Up.  Blastopore.  Jr.  l!ow  of  vacuoles. 
Each  of  the  thirty-two  segments  is  divided  into  two  uueipml  parts,  of  which  the  smaller  is  formed  ,,f  gran- 
ular, and  the  larger  of  granular  and  transparent  protoplasm.  In  the  next  stage  .1  division  of  the  thirty-two 
larger  cells  takes  place,  and  in  each  of  these  a  line  separates  the  granular  from  the  transparent  protoplasm. 
The  sixty-four  masses  of  lens-like  shape,  composed  of  granular  protoplasm,  thus  formed,  go  to  make  up  an 

outer  epiblastie  layer,  while  the  thirty-two  sses  of  transparent  protoplasm  form  the  hypoblast, 

20.  The  ovum  after  the  sixth  plane  of  segmentation.  It  consists  of  thirty-two  small  cells,  external  (-•/)/),  and 
thirty-two  large  cells  (Ay/')-  •*•  ""'  Segmentation  cavity.  Already  the  division  of  the  cells  (e j>l)  into 
a,  a1,  ha-s  begun. 
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27.  Embryo  with  sixty-four  lenticular  cells,  forming  the  epiblastic  vesicle,  and  thirty-two  masses,  composed  of 

transparent  protoplasm,  the  hypoblast  (hb). 

28.  Cell  at  the  beginning  of  the  sixth  plane  of  segmentation,     cpl.  Epiplnsm.     li.pl.  Hypnplasni. 

29.  The  epiblastic  layer  now  grows  faster  than  the  hypoblast,  and  the  space  between  them  increases,  while  at 

points  they  grow  together.  Appearance  of  the  ovum  towards  the  close  of  the  formation  of  the  seventh 
plane  of  segmentation,  cpl.  Epiplasm.  hpl.  Hypoplasm.  /3.  Bridge  connecting  the  two. 

30.  Appearance  of  an  ovum  a  day  after  fructification,     cpl.  Epiplasm.     elt.  Epiblast.     hb.  Hypoblast.     lipl.  Hy- 

poplasm.     nl.  Cell  nucleus,  vt.  Vitellus. 

31.  The  wide  cavity  between  the  two  layers,  epiblast  and  hypoblast,  now  becomes  filled  with  a  gelatinous  layer. 

The  embryo  becomes  ciliated,  and  at  the  point  where  epiblast  and  hypoblast  fuses,  the  epiblast  (e,  b.)  is 
thickened  and  forms  a  disk,  through  which  opens  a  mouth.  Embryo  thirty  hours  after  impregnation. 
cb.  Epiblast.  cV.  Disk-like  epiblastic  thickening.  The  disk  is  seen  between  the  dots  (c  b').  hb.  Hypo- 
blast,  vlir.  Umbrella,  gelatinous  tissue  of  a  middle  layer. 

32.  Embryo  forty  hours  after  impregnation,     c  b1.   Edge  of  the  epiblastic  disk.     hb.   Hypoblast,  which  fuses  with 

the  epiblast  at  this  point,  ubr.  Umbrella.  The  epiblast  (e  b.)  is  spread  as  a  thin  invisible  layer  over  the 
surface  of  the  umbrella. 

33.  The  oral  pole  of  the  embryo  three  days  and  ten  hours  after  fecundation,     c  b.  Epiblast.     or.  Thickened  epi- 

blast, which  later  breaks  through  and  forms  a  mouth.     h  b.  Hypoblast. 

34.  Oral   pole  of  an  embryo  six  days  and  twelve  hours  old  (after  fecundation),  with  mouth  widely  open,  and  the 

border  of  the  umbrella  (ubr.)  drawn  somewhat  together,  cl.  Epiblast.  hb.  Hypoblast.  0.  Solid  axis 
of  tentacle,  f.  Conical  projection  at  the  extremity  of  the  tentacle. 

35.  Older  larva  with  lips  and  umbrella  shown  from  below.     The  tentacles  are  widely  extended,     cb.  Epiblast. 

ga.  Stomach,  lab.  Lips  of  entrance  to  stomach  cavity,  lit  cy.  Nematocyst.  vcl.  Velum.  <jt.  Connec- 
tion of  the  bases  of  the  tentacle  with  the  bell  margin. 

36.  Oldest  larva,  which  swims  for  the  most  part  by  means  of  movements  of  the  velum  (vtl).     No  cilia,    ga.  Stom- 

ach, lab.  Lip.  iitcy.  Nematocyst.  fa.  Tentacle.  The  small  buds  on  the  rim  of  the  bell  indicate  the  future 
sense  bodies  as  well  as  rudimentary  tentacles,  ubr.  Umbrella.  </>.  Tentacular  axis  of  solid  hypoblastic 
cells,  and  the  same  axis  continued  from  the  base  of  the  tentacle  to  the  bell  margin. 
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PLATE    V. 

Development  of  the  TRACHYMEDUS.E,  continued.  Young  Stages  of  the  Medusa:  of  the  HYDROIDA, 
and  ACRASPEDA.  Figures  from  ALEXANDER  AGASSIZ,  GEURUE  J.  ALLMAN,  J.  WALTER 
FEWKES,  ERNST  HAECKEL,  and  FRITZ  MULLER. 

C.    can.  crc.     Circular  canal.  r.  tb'.  Radial  tube  which  has  not  yet  grown 

call.  Cavity.  to  the  circular  canal. 

E.    em.  ta.      Embryonic  tentacle.  T.   ta.      Tentacle. 

G.   ya.  Stomach.  tb.   >  „, 

f.  Chymiferous  tubes. 
(Jin.  Bud.  lb>.  \ 

H.  hi/th.  Hydrotheca.  V.    iibr.  Umbrella. 

L.    lab.  Lip.  /".    vel.  Velum. 

I.  rm.  Lateral  ramus,  corbula  rib.  a.  Unruptured  perisarc  at  the  extremity 

M.  man.  Mamibrium.  of  a  branch. 

mds.  gm.  Medusa  bud.  /3.  Chitinous  envelope  ruptured,  and  the 

JT.  nt  cij.  Nematocyst.  ccenosarc  protruding. 

0.    oa.  TO.  Ovarian  vesicle.  f.  The  cceuosarc  protruding  more   than, 

od.  Ocellus.  in  ft. 

on/.  Otocyst.  7.  Body  escaped  from  the  hydroid. 

o;'.  Mouth.  TJ.  New  branch. 

P.  pup.  Papilla.  8.  Tube  formed  about  the  bud. 

It.   r.  tb.  Radial  tube.  IT.  Base  of  attachment. 

1-2.     Gfossocodon  e.urybia  (Liriope  eurybia).     From  Haeckel,  Beitrage  zur  Naturgeschichte  der  Hydromedusen, 
Erstes  Heft.  Die  Familie  der  Russelcjuallen  (Geryonida),  PI.  III.,  figs.  29,  30. 

1.  Young  larva,  with  bell  fully  formed,  seen  from  the  oval  side.     The  beginnings  of  four  tentacles,  which  later 

form  the  embryonic  tentacles,  are  seen  as  four  small  buds.     vcl.  Velum. 

2.  Larva  of  about  the  same  age,  seen  from  one  side.     ubr.    Umbrella. 

3.  From  Fritz  Miiller,  Arclur  far  Xnturgeschichte.     1859.     PI.  XL,  fig.  16. 

3.  Still  older  medusa,  seen  from  one  side.     The  provisional  tentacles  are  considerably  developed,  and  from  their 

tips  project  the  tongue-like  spurs,     cav.  Cavity  of  the  bell.     ubr.   Umbrella. 

4-7.     Glossnrivfnn  lr»uiros/fis,  sp.  Ag.     From  Fewkes,  Notes  on  Acalephs  from  the  Tortugas,  with  a  Description  of 
New  Genera  and  Species.     Hull.  JIu*.  Camp.  Zuiil.     Vol.  IX.,  No.  7,  PI.  VII.,  ligs.  2-5. 

4.  Larval  medusa  with  stiff  embryonic  (transitory)  tentacles  (tin.  ta.),  in  which  the  permanent  tentacles  are  not 

developed.       num.   Manubrium  (rudimentary  in   character),     r.  Ib.  Radial   Chymiferous  tube.     The  club- 
shaped  bodies  are,  comparatively  speaking,  very  large. 

5.  Older  larva,  in  which  the  embryonic  tentacles  (cm.  ta.)  have  somewhat  diminished  in  size,  and  a  true  tentacle 

(ta. )  has  begun  to  form. 

6.  Older  larva,  where  the  tentacles  (ta. )  have  grown   much  lunger.     The  manubrinm  (man.)  has  also  increased 

very  greatly  in  size.     Embryonic  tentacle  (fin.  In.)  reduced  in  size;  almost  lost. 

7.  Older  larva,  wholly  destitute  of  embryonic  tentacles,  while  the   true  permanent  tentacles  (ta. )  are  very  long, 

as  in  adult,     man.  Manubriurn.     r.  tb.   Radial  tube.     ubr.  Umbrella. 
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8-15.     From  Allmau,   op.  cit.,   PI.  VIII.   figs.  3,  7  ;  PI.  IX.   figs.   3,  4;  PI.   XI.   fig.   9;  PI.    XVIII.    fig.    4; 

PI.  XX.  fig.  4. 
8,  9.     Dicoryne  confcrta,  Alder. 

8.  "The  female  locomotive,  ciliated  sporosac,  shortly  after  its  liberation,"  "as  it  appears  when  swimming."     It 

is  viewed  at  right  angles  to  the  plane  of  its  two  tentacles. 

9.  Longitudinal  section  (optical)  of  a  female  sporosac  made  at  right  angles  to  the  plane  of  the  tentacles,  and 

viewed  under  slight  pressure. 

10.  Actinula  of  Tubiilm-in  i/idivisa.,  Linn.     A  zobid  homologous  to  a  free  medusa,  which   is  formed  in  small 

spherical  sacs,  hanging  from  an  axis,  dependent  between  the  tentacles  of  the  hydroid. 
"The  actinula,  shortly  after  liberation.      It  is  figured  in  the  attitude  assumed  when  moving  from  place  to 
place  ;  the  mouth  is  turned  to  the  surface  over  which  the  actinula  is  moving,  while  some  of  the  long 
tentacles  are  bent  ia  the  same  direction,  and  are  employed  as  ambulatory  organs."     Allinan. 

11.  Clavatclla  prolifera,  Hincks.     An  ambulatory  larva,  seen  from   the  side,  using  its  outstretched  tentacles  as 

walking  organs. 

12.  Young  stage  of  a  free  medusa  (gonophore)  of  Peru/animus. 

13.  Young  medusa  of  Bmtgrt  i  in-ill  ia,  represented  as  it  appears  in  motion.     The  bell  walls  are  contracted,  and  the 

velum  is  pushed  outward. 

14.  An  older  (?)  UouyainvHlia,  floating  passively,  with  tentacles  widely  extended.     Subsequent  growth  from  a 

medusa  in  this  condition  into  that  of  the  adult  takes  place  simply  by  an  increase  of  the  number  of  tenta- 
cles and  eye-spots  in  the  bundles  at  the  bell-rim,  and  an  additional  complication  of  the  lips. 

15.  The  same,  older. 

l(i.  Medusa  of  Oceania  languida.     From  a  sketch  by  Fewkes. 

The  youngest  stage  of    this   gonophore.      man.    Manubrium.      in.  Tentacle,     tb.   Chymiferous   tube. 
ubr.   Umbrella,     vcl.    Velum. 

17-18.     Zyyodadyla  Grocnlandicn,  A.  Ag.     From  Fewkes,  Studies  of  the  Jelly-fishes  of  Narragansett  Bay.     Bull. 
Mus.  Camp.  Zoiil.     Vol.  VIII.,  No.  8,  PI.  V.  figs.  5,  6. 

17.  Youngest  known  medusa  of  this  genus,  seen  from  the  oral  side  of  the  disk.     can.  en.  Circular  canal,     man. 

Manubrium.  ocy.  Otocyst.  ?•.  tt>.  Radial  tube.  r.  tb1.  Radial  tube,  which  has  not  yet  extended  to  the 
circular  canal,  tu.  Tentacle. 

18.  Same  larva  seen  in  profile,     num.   Manubrium.     r.  tb.  Radial   tube.     r.  tb'.   Intermediate  radial  tube,  which 

has  not  yet  extended  to  the  circular  canal,  ocij.  Otocyst.  tn.  Tentacle.  The  fully-grown  medusa  has  a 
very  large  number  of  radial  cliymit'ei-ous  tubes,  otocyst  and  tentacles. 

19.  IVillia  ornata.     From  A.  Agassiz,  op.  cit.,  fig.  274".     Young  gonophore  in  which  the  tubes  have  just  begun 

to  bifurcate  (?•.  tb. ).  The  youngest  form  has  four  undivided  tubes,  alternating  with  four  simple  bundles  of 
nematocysts  in  the  bell  walls. 

20-22.     Lizzia  odopundala.      From   Fewkes,    Studies  of   the  Jelly-fishes  of   Narragansett    Bay.      Bull.    Mus. 
Comp.   Zoo!.,  Vol.  VIII.,  Xo.  S,  PI.  I.  figs.  1,  3,  6. 

20.  Mother  medusa,  with   buds  in  various  conditions  of  growth   forming  on  the  outer  walls  of  the  proboscis. 

mds.  I/HI.  Medusa  buds.  The  larger  (inds.  r/m. )  approximates  in  shape  that  of  a  medusa,  lab.  Lip. 
ocl.  Ocellus,  or.  Mouth,  (a.  Tentacle,  itlir.  Umbrella,  vcl.  Velum. 

21,  22.     Developed  buds,  with  the  form  which  they  have  when  just  escaped  from  the  parent  mannbrium. 

21.  Young  medusa  (oral  view),     cnv.  Bell  cavity,     o  d.  Ocellus,     to.  Tentacle,     ubr.  Umbrella,     vcl.  Velum. 

22.  Side  view  of  the  last.     man.   Manubrium,  at  the  base  of  which  are  buds  of  a  third  generation,     r.  tb.  Radial 

tube.  ubr.  Umbrella.  At  the  apex  there  is  a  canal  which  formerly  afforded  free  communication  between 
the  cavity  of  the  mauubrium  of  the  parent  and  that  of  the  bud.  The  bud,  when  it  severs  its  connection 
with  the  parent,  has  on  the  bell  rim  sixteen  tentacles,  consisting  of  four  bundles  of  three  tentacles  each, 
and,  alternating  with  these,  four  single  tentacles. 

23.  Young  of  Halidijstus  (Lucernaria ?)     From  A.  Agassiz,    North  American  Acalephce.     Illustrated  Catalogue 

Mus.  Comp.  Zoiil,  No.  2,  p.  63.     or.  Mouth,      ubr.  Umbrella,     ir.  Base  of  attachment. 
23*.   A  group  of  tentacles  of  the  same,  in  different  stage  of  growth. 

24*-24d.     Schizocladiinn  ramosum.     From  Allman,  op.  cit.,  p.  152. 

24*.  "  Part  of  an  adult  colony,  magnified  about  six  diameters."  a.  A  terminal  part  of  a  branch  still  invested  by 
a  chitiuous  perisarc.  /3.  The  perisarc  of  this  branch  has  been  ruptured,  while  the  contained  wenosarc 
has  protruded  a  little,  and  is  visible  at  the  extremity,  f.  The  separation  of  a  small  body  of  cienosarc  from 
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the  branch  has  been  completed,  and  the  portion  thus  separated  has  almost  freed  itself  from  the  branch. 

7.  A  body  of erenosarc  (I'rustulc)  has  dissolved  its  connection  with  tin;  hydroid,  and  become  a  free  planula- 

likc  body  swimming  in  the  water. 

24b.    Hydroid  formed  by  a  gemination  from  the  free  frustule. 
21°.  The  frustule  (7),  after  swimming  about   in  the  water,  secretes  a  mucus  tube  (6),  into  which  it  is  represented 

in  the  figure  as  partially  drawn  oil  the  right  hand  side  (of  figure). 
24d.   A  bud  has  been  scut  out  from  the  extremity  of  the  frustule  (;/  «i).     This  '""l  increases  in  s\ze,  and  ultimately 

forms  the  hydroid,  with  hydrauth  (24l).     From  the  side  of  this  hydroid  a  branch  (TJ)  is  emitted. 

25'-25°.  Development  of  a  Corbula  in  the  family  of  Plitnuiliiridcc.     From  Allmati,  op.  cit.,  p.  60. 

2ja-25°.   Aglaophcnia  jilnina. 

2.V.    A  very  young  corbula.     1.  rm.  Lateral  branch. 

25  .    Older  stage  of  the  eorbula,  with  the  ovarian  vesicles  (oa.  vs.)  already  formed  as  spherical  sacs,  arising  from 

the  midrib  of  the  eorbula,  between  the  lateral  mini  (I.  rm). 
25°.  The  same,  older,     oa.  vs.  Ovarian  vesicles,   called  gonaiigia.     1.  rm.    Lateral   rami   (costa;. )     li.yth.    Single 

hydrotheca. 
25a.   Mature  eorbula.     The  serrated  bodies  along  the  sides  are  called  nematophorcs.     The  eorbula  is  a  specialized 

basket-shaped  structure  found  ill  certain  scrtulnriim  hydroids,  for  the  protection  of  the  vesii-les  and  their  ova. 
26.  Young  Cijanca  arctica,  showing  the  umbral  papillae.     From  Fewkcs,  Studies  of  the  Jelly-fishes  of  Narragnn- 

sett  Bay.     Sail.  JIus.  Cump.  Zuol.,  Vol.  VIII.,  No.  8,  PI.  VII.  fig.  1. 
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PLATE     VI. 

Development  of  the  DISCOIDEA   and   SIPHONOPHORA.     Figures  from  ALEXANDER  AGASSIZ,  CARL 
CHUN,  J.  WALTER  FEWKES,  ERNST  H.ECKEL,  ELIAS  METSCHNIKOFF,  and  P.  E.  MULLER. 


A.  a. 

a.  nc  x. 
ax. 
C.  C.  P.  L. 


til. 

cl. 
cb. 
eb'. 
cm.  ta. 

F.  fil.  Ivj  cij. 

G.  ga. 
gm. 
go  ph. 

H.  lib. 
hV. 


E. 


I. 
L. 


hp. 

hi/ ph. 
hy  cij. 
i. 
la.  up. 


M.  mb. 

mds.  gm. 


Anterior.  msb. 

Anterior  nectocalyx.  N.  ncx. 

Axis.  nt  cij 

Chamber  or  tube  in  the  primitive  hy-  0.   oa. 

drophyllium,  which  is  derived  from  or. 

a  cavity  early  formed  in  the  ovum.  P.  pub. 

Cilium.  ply. 

Cell.  /in  cij. 

Epiblast.  pncx. 

Infolded  portion  of  the  epiblast.  j»jt. 

Embryonic  tentacle.  R.   r.  tb. 

Filament  of  the  hydrocyst.  8.    socij. 

Stomach.  T.   la. 

Bud.  U.  ubr. 

Gonophore.  V.  vcl. 

Hypoblast.  vt. 

Large    colls    (vitclline    cells),     hypo-  a. 

blastic  ?  0. 
Liver  ?     Cluster  of  "  brown  cells." 
Hydrophyllium. 

Hydrocyst.  7. 
Interior  of  bell. 
Peduncle   of    a   tentacular   appendage 

(tentacular  kuob).  6. 

Membrane.  X. 

Medusa  bud.  a. 


Mesoblast. 

Nectocalyx. 

Nematocyst. 

Ovary. 

Mouth. 

Undigested  food  in  the  stomach. 

Pigment. 

Pneumatocyst. 

Posterior  nectocalyx. 

Polypite. 

Radial  tube. 

Somatocyst. 

Tentacle. 

Umbrella. 

Velum. 

Vitellus. 

Float. 

Partitions  which  separate  the  cham- 
bers found  in  the  frame-work 
supporting  the  sail. 

Partitions  which  separate  the  concen- 
tric chambers  of  the  float  in  the 
disk. 

Rim  of  the  disk. 

Feelers  on  the  under  side  of  the  disk. 

Sail. 


1.  From  a  Sketch  by  A.  Agassiz. 


1.   Sexual  cluster  of  male  and  female  gonophores  of  Physalia.     mds.  ym.  Undeveloped  medusa  bud.     go  ph.  Fe- 
male gonophore  $  ,  male  £ . 


2-4.     From  A.   Agassiz,   Exploration  of  the   Surface    Fauna   of  the  Gulf  Stream. 

Vol.  VIII.,   No.  2,  PI.  VI.  figs.  1,  2,  3. 


Mem.  Mus.   Camp.  Zool. 


Sail. 


2.  Young  Vclella   in  profile,     lip.  Liver  ?     6.  Rim  of  the  disk.     X.   Prehensile  tentacle  (hydrooyst  ?). 

A  large  feeding  polyp  (polypite)  hangs  down  from  the  middle  of  the  disk  on  the  under  side. 

3.  Young  of  the  same,  from  below  (oral  view).     In  the  centre  is  seen  the  mouth  (or).     6.   Border  of  the  disk. 

X.   Prehensile  "tentacles"  ?     These  bodies  (X),  like  the  hydrocysts  of  Physo/>hom,  are  prehensile. 

4.  The  same,  a  little  older,  in  which  the  ramifications  of  the  liver  extend  to  the  disk  margin  or  horizontal  mantle. 

pyl.  Central  feeding  polyp  or  polypite.     X.  Prehensile  tentacles  (hydrocysts). 

5  -7.     Hataria.     From  Sketches  by  Fewkes. 

5.  Section  through  P.nt/iria  (young  Porpita  or  Vchlla  ?),  found  with  Vcklla  spirans.     The  section  passes  verti- 

cally through  sail,  disk  border,  and  retracted  polypite.     The  sail  is  seen  to   be  composed  of  a  superficial 
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frail  or  membrane  (ml*.)  stretched  over  two  vertical   plates,  which   arc    |iarallcl,  and   united   by  horizontal 
floors  (/3.).     The  lowest  of  the  chambers  between  two  floors  (o)  is  a  float.     7.  Chambers  (seven)  situated 

between  horizontal  curved  partitions  in  tile  body  of  the  di.-k.      lip.    Liver?  (brown  cells).      6.   Disk  margin. 
pi/t.    Polvpite. 


•wall  or  membrane  (mi.)  stretched  over  two  vertical  plates,  which  arc  parallel,  and  united  by  horizontal 

floors  (/3.). 

betv 

in//.   Polyp 

6,  7.  H'lliii-in,  from  one  side.  )ii/l.  Polypite.  I).  Disk  rim.  X.  Prehensile  tentacles  (hvdrocysts  ?).  a.  Sail. 
Notice  the'  characteristic  vertical  lines  on  external  wall  of  the  sail.  The  form  of  the  sail,  although  unlike 
that  of  lig.  '2,  is  not  very  distant  from  that  of  a  i\ldlit  a  little  younger. 

8,  9.     From  Agassiz,  op.  ell.,  I'l.  II.  tig.  10  ;  PL  VIII.  fig.  8. 

8.  Medusa  of  Purpiln.     ubr.   Umbrella. 

9.  Medusa   of  I'l-lrlln.      r.  Hi.    Radial  tubes  with  yellow  cells.      ubr.    Umbrella,      tu.   Tentacle.      Rows  of  ncmato- 

cysta  arc  seen  on  the  surface  of  the  bell. 

10-19.  From  MctschnikolT,  Studien  iibcr  die  Entwickelung  der  Meduscn  und  Siphonophoren.    Z<'it.  f.  JKi'ss.  Zuol. 
Bd.  XXIV.,  PI.  VI.  ligs.  5,  7,  8,  9;  PI.  VII.  figs.  11,  14,  16  ;   I'l.  XI.  figs.  6,  8  ;   PI.  XII.  fig.  9. 


10-15.   Epibiiliit  i 

10.  Fhinula  with  interior  filled   with  spongy  eells,  and  an  epihlastic  cap  (e  J.)  on  the  pointed  pole.     a.  is  arbi- 

trarily taken  as  the  anterior  pole.     rl.  Spongy  mass  of  eells. 

11.  Older  embryo,  in  which  a  ncctoealyx  and  tentacle  have  begun  to  form.     The  cpiblast  (<•  ''.  )  rises  in  two  promi- 

nences, the  smaller  of  which  is  the  bud  of  a  tentacle  ('".),  and  the  other  a  nectocalyx  (nc  x.  )  Under  the 
epiblast  is  another  layer,  probably  the  hypoblast.  The  epihlast  forms  the  lining  of  a  cavity  (the  bell 
cavity).  Cilia  (<•/'/.)  still  remain  over  the  whole  body.  The  whole  vitellus  (el.)  is  taken  up  by  the  spongy 
mass  of  eells. 

12.  An   ohler  embryo  than  the  last.     Although  this  is  a  faithful  copy  of  Metsehnikoff's  figure,  it  is,  like  his, 

believed  to  be  faulty  in  this  particular.  The  course  of  the  epiblast,  after  it  leaves  the  lower  surface  of  the 
bell,  on  the  side  turned  to  the  observer,  probably  passes  by  ivHee.tion  into  the  walls  of  the  tentacle,  instead 
of  to  the  upper  pole  of  the  embryo.  The  hypoblast  closely  covers  the  infolded  part  of  the  epiblast  in  the 
bell,  and  extends,  also,  into  the  tentacles.  It  also  forms  a  loop  (so  cij.),  the  future  .somatocyst.  A 
gelatinous  layer  also  appears  between  hypoblast  and  external  epiblast  in  the  nectocalyx.  AVliole  surface 
ciliated. 

13.  Older  larva,  with  the  primary  neetoealyx  of  considerable  size.     cb.   Epiblast  which   lines  the  bell  cavitv  (i.  ) 

and  is  also  stretched  over  the  whole  ovum,  h  b.  A  layer  of  hypoblast  in  the  bell.  At  sufji.  this  hypohlast 
forms  a  loop,  the  future  somatocyst.  Between  it  (h  b.)  and  the  epiblast  of  the  surface  of  the  bell  is  a 
gelatinous  layer  (?it  mesoblast.  )  lib.  Swollen  hypoblastic  cells,  vt.  Vitellus  with  spongy  cell  mass. 
The  large  projection  lined  by  cells  (hb'.)  becomes  later  a  polypite.  Epilmtiit,  like  Crystallodcs,  absorbs 
the  vitellus,  which  is  not  directly  changed  into  the  polypite,  as  in  some  species  of  Aijalma. 

14.  Older  larva  (primitive  larva),     ptjt.   Polypite  with  two  layers  best  marked  near  the  pointed  end.    soey.  Soma- 

tocyst.    ubr.    Umbrella,      rf.   Vitellus. 

15.  Oldest  larva,  in  which  the  vitellus  is  wholly  absorbed,  and  a  small  hydrophyllium  (hij  ph.)  has  formed  in  its 

place.  A  second  nectocalyx  (n.  nc  ;c.  )  has  formed,  which,  from  its  future  position,  is  called  the  anterior. 
It  is  regarded  as  homologous  with  a.  ncx.  of  figures  30,  31.  The  distal  end  of  the  polypite  (pyt.)  is  open, 
forming  a  mouth,  tsoeif.  Somatocyst.  Although  the  intermediate  larva;  between  this  and  the  adult  Kpi- 
liiilin  are  not  known,  it  is  probable  that  the  larger  nectocalyx,  with  the  somatocyst,  is  transitory,  and  is 
later  lost.  It  can  then  be  supposed  that  fig.  15  corresponds  with  a  MonopTiyes  larva,  or  a  definite  stage 
(fig.  29)  in  the  cyclical  development  of  Murjgicca. 

16-17.   Glcba  Tiippopus.     Forsk. 

16.  Embryo,  with  first  nectocalyx  beginning  to  form.     Around  the  whole  embryo  is  stretched  an  epiblast  (cb.). 

The  infolded  portion  of  the  epiblast  (cb1.)  forms  the  inner  bell  wall.  The  hypoblast  (lib.)  is  found  just 
below  these  two.  Whole  remainder  cf  the  vitellus  taken  up  by  a  spongy  mass  of  cells,  which  closely 
resemble  the  "fatty  cells"  of  CtrnnpliHffi  and  other  cecdenterate  larva'.  The  bell  cavity  probably  forms  by 
a  dissolution  of  epiblastie  eells  (r  I'.). 

17.  Larva,  with  a  helmet-shaped   hell  (nhr.),  fully  formed.      This  stage  may  be  called  the  primitive  larva  or 

Mwn/ihiii-1  stage,  and  is  homologous  with  tigs.  14  and  29.  The  helmet-shaped  bell  is  probably  provisional. 
cb.  Epiblast.  lib.  Hypoblast.  r.  tl>.  I'adial  tube.  vl.  Vitellus. 

18.  Haliftcmma  nthrum.     From  MetschnikolT,  op.  ell.,  PI.  X.  fig.  0. 

Larva  with  primitive  nectocalyx  (tie  x.  )  beginning  to  form,  showing  also  the  young  pneumatocyst  (  /in  ri/.  ).  In 
larva'  younger  than  this  we  have  two  layers  —  epiblast  and  hypoblast  —  formed  lirst  ;  then  an  elevation  of 
both,  by  which  a  cavity  is  left  between  the  hypoblast  and  the  vitellus.  The  first  structure  formed  is  a  bell 
(ncx.  )  ;  the  second  (/tn  >•;/.  ),  a  pneumatocyst  ;  and  the  third  (3111.  ),  probably  a  tentacle.  The  pueumatocyst 
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is  formed  from  a  portion  of  the  epiblast,  which  becomes  surrounded  byhypoblast.  The  cavity,  as  that  of 
a  nectocalyx,  seems  to  form  by  an  at  first  crescentic-formed  dissolution  of  the  epiblast.  The  vitellus  (vt.) 
passes  directly  into  the  pnlypite.  The  bell  (nc x.)  is  probably  (?)  provisional  (primitive  neetocalyx).  The 
pigmentation  (pir/.)  is  characteristic. 

19.  Aya/mnp'ii'i    (Uti'plinni-iiiiiii.,    auct. )   piclimi,    Fcwk.       From    MetsehnikolT,    op.    cit.,    PI.    XII.    fig.    9. 
Embryo  in  which  the  pueuniatocyst  and   embryonic  tentacles  are  \vell  developed.     The  development  of  this 

Pliysophore  is  exceptional  in  forming  a  float,  instead  of  a  nectoealyx,  at  the  very  beginning.  The  youngest 
l.irv.e.  becomes  covered  with  a  su]ierKciul  layer  —  cpiblast —  which  is  ciliated,  and  concentrates  at  one  pole, 
where  it  forms  a  pneumatoeyst.  The  second  structure  to  develop  is  the  tentacle,  and  no  sign  of  a  necto- 
calyx  has  yet  appeared,  pncy.  Pneumatoeyst,  around  which  is  what  is  left  of  the  unabsorbed  vitellus. 
The  ovum  has  the  spongy  mass  in  its  center.  j>iy.  Pigment  on  the  pnenmatocyst.  pyt.  Polypite,  with  a 
terminal  mouth  (w. ).  The  distal  end  is  pigmented.  The  pYominent  appendage  to  the  polypite,  the 
tentacle  (em.  ta.),  as  well  as  the  knot-like  bodies  which  hang  from  it,  are  provisional  structures. 

20-23.  Development  of  P/iymplinm.  From  Hreckel,  Zur  Entwickelnngsgeschichte  der  Siphonophoivn.  Eine  von 
der  Utrechter  Gesellschul't  fur  Kunst  uml  \Visscnscliaft  Gekrijnte  Preisschrift,  PL  I.  ligs.  4,  8  ;  PI.  II. 
fig.  20;  PI.  III.  fig.  21. 

20.  Embryo  of  PJiysopltora  at  the  close  of  the  segmentation   of  the  ovum.     cb.  Epiblast.     vt.  Spongy  mass  of 

vitelline  cells. 

21.  Older  larva,  in  which  a  primitive  hydrophyllimn  has  begun  to  form  at  one  pole.     C.  P.  L.  Chamber  in  the 

first  formed  hydropljyllium.  cl.  Epiblast.  lib.  Ilvpoblast,  which  also  encloses  the  chamber  C.  P.  L. 
uhr.  The  layer  between  c  b.  and  /*  !>.,  which  forms  the  gelatinous  body  of  the  hydrophyllinm.  vt.  Vitelline, 
or  ''spongy  mass  of  cells." 

22.  An  older  larva  (primitive  larva),  iu  which  a  primitive  hydrophyllium  is  fully  formed.     C.  P.  L.  Chamber  of 

the  primitive  larva,  cm.  ta.  Embryonic  tentacle,  gui.  Buds,  the  fate  of  which  is  not  clearly  known 
(probably  hydroeysts).  lib.  Ilypoblast.  msi.  Gelatinous  layer  (mesoblast  !)•  P'jt..  Pnlypite.  ut  cy. 
Nematocyst.  r>.  Canal  leading  from  the  chamber,  L'.  P.  L.,  to  the  cluster  of  nematocysts  (iilcij. )  (liadial 
tube  of  a  nectocalyx  :)  The  primitive  hydrophyllium  of  this  stage  is  a  transitory  structure. 

23.  Larva,  after  the  loss  of  the  primitive  hydropliyllium.    Jil.ltyny.     Filament  of  the  hydrocyst.     hi/  cy.   Hydro- 

cyst,  ga.  Stoiuaeli.  In.  a/t.  Lateral  appendages  to  the  embryonic  tentacle,  ta.  Embryonic  tentacle. 
n  ex.  First  formed  nectocalyx.  nt  cy.  Ncmatoeyst.  or.  Mouth,  not  yet  open  ('). 

24.  Praya.     From  Metschnikofl*,  op.  ell.,  PI.  VII.  fig.  16. 

.  Embryo  in  what  maybe  called  a  .l/"/c/y//i//,  %•  stage,  which  corresponds  with  the  so-called  primitive  larva. 
ncx.  Nectocalyx.  py!.  Polypite.  socy.  Somatocyst.  iibr.  Umbrella.  The  helmet-shaped  Iwdy  (primi- 
tive hydroplivlliuni),  probably  provisional. 

25.  Dipliipliyx/i  iiieruiix.      From  Fewkes,  Studies  of  the  .Tcllyfishes  of  Narragansett  Ray,  null.  Mns.  Coinp.  Zout., 

Vol.  VIII.,  No.  8  ;  1*1.  VI.  li_;.  12.  «.  nc  .r.  Anterior  nectocalyx.  go  /tli.  Gonophore  9-  ""•  Ovary. 
so  cy.  Somatocyst.  la.  Tentacle. 

20,  27.  Diphycs  Sicbohlii.     From  P.  E.  Miillnr,  bigttngelser  over  nogle  Siphonophorer,  Xaturh.  Tiilsskr.,  3  I!.  7  B., 

PI.  XI.  fig.  1  ;  PI.  XII.  fig.  4. 

26.  Portion  of  a  stem  with  two  attached  members,  which  later  develop  separately  from  each  other  and  from  the 

axis.  ax.  Axis,  hy ph.  Hydrophyllium.  pyt.  Polypite.  A  tentacle  is  also  developed,  and  is  shown 
retracted  under  the  hydrophyllinm. 

27.  " Emlii.i'id  form  "  of  one  of  the  last  after  separation  from  the  axis,     go  ph.   Gonophore  (£  ?).     socy.  Somato- 

cyst.    t.n.  Tentacle.     :nbr.   Umbrella. 

23.  Eiutuxln,  Laaonii.  From  Feu-kes,  op.  cit.,  PI.  VI.  fig.  8.  Fully  developed  Eado.cia.  go  ph.  Gonophore  $  . 
nc.T.  nectocalyx.  on.  Ovary,  socy.  Somatocyst. 

The  tentacle  is  cut  olf  below  the  third  tentacular  knob. 

29-31.     From  Chun,  Ueber  die  Cyclische  Entwickelung  mid  die  Verwandtsehaftsvcrhaltuisse  der  Siphonophoren. 

Si'zumjs.  Aoiil.   ll'iss.  Berlin.     No.  LII.  p,  Un:,.,  PI.  XVII.  figs.  1,  2,  4. 

The   successive   stages   in   the  cyclical  growth  of  Endoxia,   according  to  Chun,  are  :  I.  Manophyes  (29). 
II.   Afiujgitcn  (31).      III.    Eudofin  (28). 

29.  Moiinpliya  primunlinlia.  Chun,  "First  gi-nenition."  A  larva  probably  homologous  with  figs.  17,  24,  nnd 
the  young  J./.i/m«  (PI.  VII.  fig.  11),  which  lias  been  called  the  primitive  larva.  pyt..  Polypitc. 
r.tb.  liadial  tube.  .«"•//.  Somatocyst.  iilir.  Umbrella. 

The  anterior  nectocalyx  (JIuygiam  nectocalyx)  may  be  developed  from  the  small  bud  at  the  base  of  the 
polypite. 
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30.  A  larva' which  still  retains  a  nectocalyx  with  tin;  fi>nii  of  that  of  lHonophtjcs,  but  has  a  second  nectocalyx 

(rt.  nc  x.)  and  a  well-developed  axis.  The  second  nectocalyx  (;>.  ?icj'. )  is  shaped  like  that  of  a  Mmj^inn. 
a.  Anterior  end  of  hell,  as  it  moves  in  water,  p.ncf.  Posterior  nectocalyx  (nectocalyx  of  Monophycs), 
jnjt.  Polypite.  r.  ll>.  liadial  tul>c.  In.  Tentarle. 

31.  "Afiiijin'irn  larva."     A  l.irval  (?)  condition  with  a  single  characteristic  nectocalyx,  often,  according  to  Chun, 

mistaken    for   a    I>ij>/ii/rs  with    he.ll   (]nwtei-ior)    broken   oil'.      a.ncx.    Anterior  nectocalyx.      ax.    Axis. 
go  ph.  Gonophore.     hyph.   Hydrophyllium.     pi/i.   1'olypite.     mn-i/.  Somatocyst. 
Each  of  these  clusters  on  the  stem  probably  develops  into  an  ^uc&u'/ii-like  medusa  (28). 
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PLATE    VII. 

Development  of  the   SIPHONOPHORA  continued.     Figures  from   ALEXANDER  AGASSIZ,  J.  WALTER 

FENVKES,  and  ELIAS  METSCHNIKOFF. 


A.  a. 

ax. 

c.  a.  P.  L. 


d. 
en. 

E.  cb. 
eV. 


em.  ta. 

F.  fil.hy  cy, 

6.  ga. 

It.  h  b. 

hy  cij. 

I.  iv. 

L.  I.  vs. 

M.  ills  b. 


N.  ncx. 

ncx'. 

nl. 

nt  cy. 
0.   or. 
P.  p. 

pap. 

pig. 


Anterior. 

Axis. 

Chamber  in  the  larva,  which  ulti- 
mately becomes  a  canal  in  the 
primitive  hydroi>hyllium. 

Cell. 

Canal. 

Epiblast. 

Infolding  or  thickening  of  the  epi- 
blast  to  form  the  future  puciima- 
tophore. 

Embryonic  tentacles,  with  embryonic 

knobs. 
Filament  of  the  hydrocyst. 

Stomach. 

Hypoblast. 

Hydrocyst. 

Involucrum. 

Lateral  vesicle. 

Middle  layer  (between  epiblast  and 
hypoblust),  which  forms  the  gela- 
tinous body  of  the  hydrophyUimu 
(mesoblast  ?). 

Nectocalyx. 

Undeveloped  nectocalyxes. 

Nucleus. 

Nematocyst. 

Mouth. 

Posterior. 

Papilla  (?). 

Pigment. 


P.  pn  cy.       Pneumatoeyst. 
pn  ph.      Pneuinatophore. 
pi:  hyph.  Primitive  hydropliyllium. 


P'J- 
pi/,  s. 
pyt. 

R.   r.  tb. 
sac. 


S. 


Polyp. 
Polyp  -stem. 
Polypite. 
Radial  tube. 
Sacculus. 


sci:  hyph.  Serrated  hydropliyllium. 


T.   ta.  Tentacle. 

t.  vs.         Terminal  vesicle. 
V.  v.  Ventral. 

•at.  Vitcllus. 

o.  Ampulla-like     enlargement    of    the 

canal  of  the  first  formed  hydro- 
phyllium. 

/3.  Canal  connecting  this  ampulla  with 

that  of  the  axis. 

7.  Central  tube  in  the  serrated  hydro- 

phyllium. 

f.  Portion  of  a  chamber  in  the  primi- 

tive larva,  which  remains  at  the 
proximal  end  of  the  canal  passing 
into  the  primitive  hydropliyllium. 

6.  Enlargement   of    the   cavity   in   the 

tentacular  knob. 

X.  Point  of  internal  attachment  of  the 

coiled  part  of  the  tentacular  knob 
to  the  walls  of  the  body  which 
envelops  it,  and  forms  the  outer 
walls  of  the  knob. 


1-25.  Development  of  Agalma. 


1-11.  From  the  ovum  to  the  "primitive  larva."     12-20.  From  the  primitive  larva  to  the  " Athorybia  larva." 
21,  22.   From  the  "  Alhonjbia  larva"  to  the  young  resembling  the  adult. 

1,  2.  Agalma  Sarsii.     From  Metschuikoff,  o^.  cit.,  PI.  VIII.  figs.  1,  2. 

1.  Youngest  larva,  in  which  the  epiblast  (e  b.)  forms  a  polar  cap.     The  vitellus  (vt. )  is  penetrated  by  a  proto- 

plasmic network,   which  divides  it  into  a  spongy  mass  of  glass-clear  cells,  as  in  Ctcnopliora  and  other 
Slphmwjilwra.     The  external  surface  is  ciliated. 

2.  An  older  larva,  which  has  become  elongated  and  more  pyriform.     The  deeper  layer  (hit. ),  which  is  called 

endoderm  (hypoblast)  by  MetschnikofT,  may  be  the  beginnings  of  the  chamber  C.  P.  L.     The  epiblast  and 
hypoblast,  probably  both  together,  form  the  layer  c  b. 
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8-5.  Agalma  clcgans,  Fewkcs.     From  sketches  by  Fewkcs. 

g.  Larva  older  than  the  last,  with  the  polar  pap  more  raised  and  a  central  chamber  (C.  P.  L.).  The  layered, 
was  not  observed  to  be  differentiated  into  two  or  more  divisions,  although  it  may  have  component  parts 
corresponding  to  tin-  epiblast,  hypoblast,  or  even  an  intermediate  gelatinous  layer  (mesoblast).  Nuclei  (.') 
were  observed  in  the  vitclline  cells. 

4.  Older  larva,  with  the  chamber  (C.  P.  L.)  surrounded  hy  two  layers.      ,•  It.    K.pihlast.     h  b,   Hypoblast. 

5.  Side   view  of  the   last.     The  chamber  ( C'.  P.  L.)  of  the   primitive  deration,  which  is  tin-  primitive  hydro- 

phyllium,  has  become  tulip-like,  el.  Vitelline  cells  (').  -,il.  Nucleus  (>).  ply.  Pigment  patches,  with 
rough  projections  on  the  surface  of  tin;  ovum. 

6,  7.  jlga/iHH  Sursii.     From  MetselmikofT,  op.  cit.,  PI.  VIII.  figs.  6,  7. 

6.  Larva,  showing  the  first  formation  of  the  pncumatoeyst,  which  first  appears  as  an  epiblastic  structure  (c  b'.). 

(b.  Epihlust.  msb.  Gelatinous  thickening,  forming  the  Imdy  of  the  ]irimitive  hydrophyllium,  and  des- 
tined later  to  increase  to  a  very  large  .size,  \\hrii  the  epiblastic  layer  becomes  a  thin  superficial  layer  of  cells 
stretrlied  over  it.  f.  Ilecess  above  the  spongy  mass  of  vitelline  cells. 

7.  Primitive  larva.      A  common  larval   condition   of  tin1  Siji/inimpli:ini,  which   many  genera  of  Physophoro?  and 

Calycophora'  pass  through,  distinguished  on  account  of  a  provisional  hydrophyllium  (or  nectncalyx),  cover- 
ing as  a  helmet  the  vitcllus,  which  may  or  may  not  pass  directly  into  a  polypite.  The  chamber  C.  P.  L. 
is  lined  with  hypoblast  (h  h.).  The  epiblast  (<•  1. )  is  .stretched  over  the  vitellns,  and  extends  as  a  very  thin 
l:uer  over  the  primitive  hydropliylliiiin.  The  great  size  of  the  hydrophylliiini  is  caused  by  the  growth  of 
the  middle  or  gelatinous  layer,  pn  cij.  1'iieumatocyst.  f.  Recess  between  the  vitelliue  cells  and  the 
hydrophyllium. 

S-10.  Aynlnia  clcgnn.i.     From  sketches  by  A,  Agassiz. 

8.  Larva  a  little  older  than  the  last.     C.  P.  L.  Chamber  of  the  hydrophyllium.    pr.  Inj  pit.   Primitive  hydro- 

phyllium.     pit  <•>/.  Pneumatoeyst. 

9.  Still  older  larva.     C.  P.  L.  Chamber  of  the  primitive  hydrophyllium.     pr.  Itijph..  Primitive  hydrophyllium. 

rt.  Vitellus.  Of  the  three  buds  shown  in  the  figure,  the  larger  is  the  pnenmatocyst,  and  the  two  smaller 
(lateral)  the  rudiments  of  the  serrated  hydrophyllia,  which  later  assume  great  size.  rt,  Vitellus. 

10.  Older  larva,  with  the  primitive  hydrophyllium  (pr.  lii/ph.)  bent  over  so  as  to  hide  the  cavity  ((.'.  P.  L.},  and 

expose  in  profile  the  polypite  and  serrated  hydrophylliuiu.  By  this  movement  the  pnenmatocyst  (pita/.) 
is  brought  to  the  middle  of  the  figure,  while  at  its  left  are  several  buds,  which  later  develop  into  hydro- 
phyllia. 

11.  Afjulmn  ftfirsii.     From  HetsebnikofT,  op.  cil.,  PI.  VIII.  fig.  11. 

Profile  view  of  a  larva,  in  which  the  margin  of  the  provisional  hydrophyllium  has  grown  downward,  covering 
the  vitellus,  from  which,  however,  it  is  free  at  the  edges.  The  rpililast  (rb.)  appears  at  a  projection,  gen- 
erally more  or  Irss  pigmented,  which  is  beginning  to  push  out  at  the  side  of  the'  ovum.  The  hypohlast 
(lib.)  is  also  visible  at  the  same  point,  and  also  lines  the  chamber  C.  P.  L.  The  vitelline  cells  are  some- 
what reduced  in  number.  There  are  two  regions  of  crimson  pigment  (/";/.).  The  seriated  hydrophyllia 
(sec.  hy ph.)  are  conspicuous  by  reason,  in  part,  of  the  large  nematoeysts  ill  their  walls. 

12-17.  A'triliiHi  i -li-i/inm.     From  sketches  by  A.  Agassi/.. 

12.  Larva  of  about  the  same  age,   and  represented  in  the  same  position  as  fig.  Ill,  showing  the  serrated  hydro- 

phyllia (w;1.  hi/  ph.)  in  profile,     pit  <•)/.    Pneumatoeyst.      rt.   Vitellns. 

13.  Larva,    showing   the    relation   of   the   primitive   hydrophylliuiu    (/'/•.    liiipli.)  and  the  pnenmatocyst  (pn  cy. ) 

vt.   Vitellus. 

14.  Primitive  larva,   sec'ii  in   profile    with   the    spongy  mass  of  cells  (rl. )  hugging  closely  the  inner  wall  of  the 

epiblast.  They  here  occupy  a  position  similar  to  the  same  cells  in  Kpilm/in  (PI.  VI.  fig.  13 /</>). 
jni  ph.  Pneumatophore.  pnp.  Small  tubercles,  not  figured  in  other  figures,  and  doubtfully  called  papillae. 
ser.  lii/pli.  Si-rrated  hydrophyllia  in  profile.  C.  P.  L.  Chamber  of  the  primitive  hydrophyllium  now 
redileed  to  a  tube.  rt.  Vitellus. 

15.  Larva  of  the  same  age  as  the  last,  seen  in  a  plane  at  right  angles,  laterally,  and  from  below,  indicating  the 

position  of  the  large  cells  in  the  vitellus  (t1'.).  ur.  Mouth,  p**  OJ.  Pneumatoeyst,  scr.  hy  ph.  Serrated 
hydrophyllia. 

16.  Older  larva,  in  which  the  size  of  the  seiratcd  hydrophyllia  (srr.  Ini  //A.)  has  greatly  increased,  and  a  terminal 

cluster  of  nematoeysts  has  appeared  at,  the  di-t.d  extremity  of  a  tube  situated  medially  in  the  hydro- 
phyllium.  piicy.  Pnenmatocyst.  C.  I'.  L.  Kud  of  the  cavity  of  the  hydrophyllium. 

17.  Larva  older  than    the   last,   in  which  tin1  primitive   hydiophyllinm   has   disappeared,   and   the  polypite  has 

become  very  much  elongated.  A  single  serrated  hydrophylliuni  Or. /(///<//.)  is  sketched  on  one  side  to 
show  its  relations  to  the  pneuniatocyst  (/«  1-11. ).  t  if  the  small  buds  below  it,  the  lowest  —  that  with  four 
black  spots  —  is  probably  a  tentacle,  and  the  others  are  immature  hydrophyllia. 
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18,  19.  Agalma  Sarsii.     From  Metschnikoff,  op.  cit.,  PI.  IX.  figs.  15,  17. 

18.  Larva,  showing  the  connection  of  the  embryonic  appendages  (primitive  hydrophyllium  and  serrated  hydro- 

phyllia) with  the  polypite  and  pneumatocyst  (pncy.),  by  means  of  an  axis  (/3).  Four  serrated  hydrophyllia 
are  shown.  The  connection  of  the  cavity  C.  P.  L.  with  that  of  the  polypite  is  through  an  enlargement 
(ampulla  a),  into  which  the  tubes  of  the  several  hydrophyllia  appear  also  to  open.  The  cluster  of  bodies 
at  the  base  of  the  polypite,  near  its  junction  with  the  pneumatocyst,  are  embryonic  tentacular  knobs 
(figs.  23,  24).  cja.  Stomach  cavity,  or.  Mouth. 

19.  Larva  about  the  same  age  as  the  last,  turned  in  such  a  way  that  a  serrated  hydrophyllium  is  shown  in  full 

face.  The  fore-shortened  extremity  of  the  tube  (O.  P.  L.)  of  the  primitive  hydrophyllium  is  just  visible. 
pr.  liyph.  Primitive  hydrophyllium.  pig.  Pigment  at  the  base  of  the  float  (pnph.).  rja.  Stomach. 
nt  <•;/.  Nematocyst.  7.  Tube  of  the  serrated  hydrophyllium. 

20.  Agalma  clcyans.     From  Fcwkes,  Studies  of  the  Jelly-fishes  of  Narragansett  Bay.     Bull.  Mus.  Com}).  Zoo/., 

Vol.  VIII.,  No.  8,  PI.  IX.  fig.  2. 

"  Atliarybia  larva,"  embryo  with  a  ring  of  provisional  serrated  hydrophyllia  (scr.  liypli.),  and  embryonic 
tentacle  (cm.  ta.),  with  a  provisional  (?)  axis.  There  is  a  remnant  of  a  vitellus  (vt.)  which,  in  this  species, 
does  not  pass  into  the  polypite.  Our  species  of  Agalma  seems  to  resemble  Crystal/odes  in  its  method  of 
absorption  of  the  vitellus.  The  pneumatophore  (pii2>h.)  is  permanent,  pyt.  Polypite.  7.  Median  canal 
of  the  serrated  hydrophyllium. 

21.  From  Metschnikoff,  0^7.  cit.,  PI.  XI.  fig.  2. 

An  embryo  older  than  the-  "  Alhorybia  larva,"  with  the  serrated  hydrophyllia  characteristic  of  that  stage, 
and  with  embryonic  tentacle  (eiit.tu.).  It  has  developed  two  nectocalyces  at  least  (ncx.),  a  permanent 
axis  (ax.),  permanent  tentacular  knobs,  two  of  which  are  to  be  seen  in  the  lower  centre  of  the  figure  just 
above  the  letters  (en.  in.).  A  radial  tube  (r.  tb.)  is  developed  in  the  tentacle,  aiid  the  pneumatophore 
(pit.  ph. )  approximates  in  shape  that  of  ihe  adult. 

22-29.  From  Fewkes,  op.  cit.,  PI.  IX.  figs.  1,  9,  9".     Fig.  25,  from  sketch. 

22.  Larva  still  retaining,  as  an  embryonic  feature,  the  provisional  tentacle  and  knob  ;  but  in  other  respects  like 

the  adult.  Provisional  hydrophyllia  lost,  and  in  their  place  permanent  covering-scales  (hydrophyllia). 
Axis  divided  into  two  parts;  that  which  bears  the  nectocalyx  (ne.s. ),  called  the  ncetn.stem,  and  that 
which  bears  the  remaining  appendages,  the  polyp  stem  (py.  s.).  The  permanent  tentacle,  with  knobs 
characteristic  of  the  genus  Agalma,  coexists  with  the  larval  tentacle  (cm.  ta.).  Hydrocysts  (hycy.),  with 
their  filaments  (fil.  hyry.)  present.  nc.r'.  Rudimentary  nectocalyces.  pn  pli.  Pneumatophore.  pyt.  A 
polypite. 

23-24.  Embryonic  tentacular  knob  of  Agalma  clcgans. 

23.  Side  view. 

24.  Seen  from  below. 

25.  Outline  of  an  undeveloped  hydrophyllium,   not  serrated,   found   in  a  larval   Agalma  clcgans.     a.  Anterior 

(place  of  attachment),     p.  Opposite  end.     t>.   Ventral  (side  turned  to  the  axis). 

26-29.   Development  of  the   tentacular  knob   of  Physn/iliora   hydmtta/im.     From   Fewkes,   Contributions  to  a 
Knowledge  of  the  Tubular  Jelly-fishes.     Bu.ll.  Mis.  Comp.  Zool.,  Vol.  VI.  No.  7,  PI.  I.  figs.  4,  5,  6,  7. 

26.  27.  Young  condition  of  the  knob.     t.  t'«.   Embryonic  vesicle,  resembling  the  terminal  vesicle  of  the  adult  knob 

in  Aijulma.  This  is  reduced  in  size,  and  lost  in  the  adult  Pluj<«>p/uim.  8.  Enlargement  of  the  cavity  of 
the  knob,  which  later  grows  into  a  canal  (en.)  along  the  side  of  the  coiled  part  of  the  adult  knob. 
X.  Point  of  origin  of  the  coiled  part  of  the  knob. 

28.  In  this  figure  the  vesicle  (t.  t-s.),  formerly  terminal,   has  become  lateral  (/.  rs.),  and  the  cavity  (0)  has  been 

elongited  into  a  canal  (en.)  by  the  growth  of  the  point  of  attachment  of  the  coiled  part  of  the  knob  to  the 
pole  opposite  its  peduncle,  or  attachment  to  the  tentacle,  iv.  Involucrum.  sue.  Sacculus. 

29.  Knoli  similar  to  that  of  the  adult.     The  lateral  (embryonic)  vesicle  is  lost,  the  canal  (en.)  tube-like,  and  the 

attachment  (\)  of  the  sacculus  to  the  inner  wall  of  the  involucrum  at  the  opposite  pole  to  that  where  it 
formerly  hung. 
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PLATE   VIII. 


iii  iii  '<f  tin-  AruAspKLiA.     Figures  from  Louis  ACASSI/. 


B.  blp.  Blastoporc.  tb.1 

C.  can.  en.     Circular  Canal. 

con.1 — co«.3  Constrictions  which  ultimately 
become  deep  enough  to  separate 
the  intermediate  disks  as  Ephyro! 
from  the  Strobila.  tb.2 

E.  cb.  Epiblast. 

G.  ga.  Stomach.  tb.:i 

gut.  Bud. 

ga  c.  Portion  of  the  stomach,  which  forms  tb.* 

a.  dish-shaped  cavity,  as  distin- 
guished from  that  within  the  oral 
folds. 

L.  lab.  Hypoblast.  tb.5 

II.  k  b.  Lip  of  oral  tentacle. 

M.  man.         Manuhrium.  tb.r' 

N.  ncl.  Nueleolus. 

nf.  Nucleus.  U.  ubr. 

0.  oa.  Ovary. 

ocy.  Otocyst. 

ocij.  Ib.      Otocyst  lobe.  vt.  t 

v  cij.  s.       Style  bearing  the  Otocyst.  a. 

or.  Mouth. 

or.1  Mouth.  (3. 

or.  la.        Oral  tentacle. 

P.  p.  Posterior  pole  of  the  planula.  ft.' 

py.  ym.      Bud    forming   on   the    side   of    the 

Strobila.  7- 

T.  ta.  Tentacle.  ?,s"-' 

tu.1  Tentacle  of  the  Scyphostoma. 

tn,3  ta.*      Undeveloped  tentacle.  0- 

tb.  Enlargement  of  circular  canal  at  the  <t>-' 

junction  of  the  ocular  tube. 


Tube  passing  radially  from  stomach 
to  vicinity  of  .sense  organ,  open- 
ing at  the  periphery  into  the  en- 
1  .iigeineiit  (Ib)  ami  centrally  into 
radial  tube  (Ib"). 

Tube  passing  directly  from  stomach 
to  bundle  of  tentacles. 

Tube  from  stomach  in  sense  octant, 
before  division. 

Centripetal  tube  arising  from  circu- 
lar canal  at  the  peripheral  end, 
ending  blindly  at  the  other  ex- 
tremity. 

Tube  in  the  lappets  of  the  oto- 
eyst(?). 

Angle  in  tube  (Ib)  which  later 
pushes  itself  into  the  lappet. 

Umbrella. 


V.   vol.,  vol.1        Velum. 
v/.,  iV.1   Vitellus. 


Vitcllinc  membrane. 

Rim  of  tin1  orilice  leading  into  ova- 
rian cavity. 

Base  of  attachment,   also  abnormal 
unattached  bases. 

Base  of  a  Strobila  with  large  num- 
ber of  constrictions. 

Chitinous  basal  support  (perisarc ') 

Gelatinous  poition  of  the  umbrella 
between  two  cliymifcrmis  tubes. 

rhacellcn  (sexual  filaments). 

riiacelleii,  seen   through   the  ova- 
rian opening. 


The  figures  on  this  plate  were  arranged  by  A.  AOASSIX. 

1-9.     Aurclia flavidula,  from  Agassiz,  op.  cit.,  Vol.  III.  I'l.  X.  figs.  1,  2  ;  Tl.  X".  figs.  1G,  17,  19,  20,  22,  23,  24. 
1-21.     Development  of  the  planula  from  the  ovum. 

1,  2.    Ovum  (life-size)  from  ovary.    The  early  conditions  are  passed  through  in  the  ovary  and  folds  of  the  mouth. 

3.  Eulaiged  view  showing  the  yolk  cells  in  the  middle  of  the  ovum. 

4.  The  vitelline  cells  occupy  the  whole  vitclln*  (vC). 

5-S.     Consecutive  stages,  with  nucleus  (.//)  and  nucleolus  (W).     (•/.,  iV.1  Vitellus.     rl.  in.  A'itclline  membrane. 
9.     Morula.     nl.  nucleus,     i-l.  Vitdlns. 

10-20.     Acra.sjiedote  meilnsa,  Cenus?    These  figures  resemble  the  stages  of  segmentation  of  Cyanea.     They  illus- 
trate the  formation  of  a  hla-t"-|,]i.  ,,    (fig,  -jo)  liom  an  egg  where  segmentation  hasjust  begun. 
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18-19.  Optical  sections  showing  a  segmentation  cnvity.  After  fig.  20  is  reached,  the  outer  wall  (epiblast?)  — 
there  is  but  a  single  wall  to  the  blastosphere  —  of  the  blastosphere  folds  iuward,  forming  in  Chnjsaora 
a  gastrula. 

21-49,  from  Agassiz,  op.  cit.,  Vol.  III.  PI.  X.  figs.  4,  4«,  10,  10%  12,  14,  14",  14',  19,  26,  35,  36"  ;  PI.  X'.  figs. 
2,  4,  10,  11,  13,  19,  22,  25,  28  ;  PI.  XI.  6,  19,  20,  29  ;  PI.  XI".  figs.  5,  10,  16,  17,  20. 

21-33.     Development  of  the  Scyphostoma  from  the  planula. 

21.  Planula  of  Aurclia. 

22.  Pyrifcirm  planuhi  with  a  blastopore  (Up.),     In  Chrysaora,  according  to  Clans,  after  the  formation  of  the  gas- 

tmla  the  blastopore  closes,  forming  a  closed  sac.  In  Agassiz's  figures  it  remains  open,  and  forms  the  month 
of  the  Scyphostoma.  The  relationship  of  the  mouth  and  inner  cavity  of  the  gastrula  remains  doubtful. 
}>.  Pole  opposite  the  blastopore. 

23.  Still  more  elongated  planula,  resembling  that  of  the  Hijdroidn.     Up.  Blastopore.     p.  Posterior  pole. 

24.  The  planula  has  attached  itself  at  |3,  and  beginnings  of  several  organs  of  the  Scyphostoma  have  appeared. 

Up.  Blastopore.  eh.  Epiblast.  rjn.  Stomach  cavity  known  as  storuodajum.  lib.  Hypoblast  (In  Chrys- 
aora infolded  epiblast  of  the  blastosphere  forms  the  hypoblast),  whose  origin  in  this  genus  is  unknown. 
In.  Tentacles. 

25-26.  Two  other  attached  planula;.  Fig.  25  has  a  wide-open  blastopore  (Up)  leading  into  the  stomach  (rja), 
and  fig.  26  retains  its  cilia,  y.  Ring  of  perisarc  at  the  base  of  attachment. 

27.  Fixed  larva  with  two  tentacles  (ta ])  and  mouth  (Up),     cli.  Kpiblast.     hb.  Hypoblast. 

28.  An  abnormal  attached  larva.     Up.  Blastopore.     cb.  Epiblast.     ga.  Stomach,     h  b.  Hypoblast.     j3.  Base  of 

attachment. 

29.  Scyphostoma  witli  four  tentacles.    Up.  Mouth,    gi..  Stomach.     In.1  Tentacles.     In  Chrysaora, 'between  this 

stage  and  a  following,  there  form  in  the  cavity  of  the  stornodrcum  in  intermediate  planes  as  respects  the 
tentacles  four  ridges,  thickenings  of  the  hypoblast,  which  grow  in  such  a  way  as  to  divide  the  cavity  into 
four  chambers,  as  in  a  young  Actinozoan. 

30.  Older  Scyphostoma.     Up.  Mouth,     c  b.  Epiblast.     h  b.  Hypoblast.     p.  Basal  attachment.     Tentacles  proba- 

bly solid  hypoblast. 

31.  Scyphostoma  with   eight   tentacles,     lip.  Mouth,     c  b.  Epiblast.     ga.  Stomach,     h  b.   Hypoblast.     /3.   At- 

tachment.    7.  Perisarc. 

32.  Scyphostoma  with  mouth  (or1)  mounted  on  a  protuberance  rising  in  the  midst  of  the  circle  of  tentacles  (ta  l). 

The  oral  region  is  bent  over  towards  the  observer,  in  order  to  show  the  oral  prominence. 
32. a  Nematocyst  from  tentacle. 

33.  Scyphostoma  seen  from  the  side.     blp.  Mouth. 

34-40.     Development  of  the  Ephyra  from  the  Strobila. 

34.  A  Strobila  with  its  first  constriction  (con l). 
34'.  Attached  larva  with  a  bud  (gm)  from  its  base. 

35.  A  larva  beginning  its  second  constriction  (con"),     con.1     First  constriction.     1-2.  Disks  constricted  from  the 

Strobila,  later  to  separate  from  the  fixed  larva  as  Ephyra?. 

36.  A  larva  beginning  a  third  constriction  (ram3).    con.1     First  constriction.     1-3.     Constricted  disks,     fa.1  Ten- 

tacles.    /3.  Base  of  attachment,  and  appendages  near  by. 
36'.  A  deformed  Strobila. 

37.  Upper  portion  of  a  Strobila  with  five  constrictions  (1-5).     o  cy.  Otocysts  (?).     or.  Month,     py.  gm.  Bud  from 

the  side  of  the  body.     fa.  Tentacle.     /3.  Base  near  attachment. 

38.  Showing  a  Strobila  just  breaking  its  attachment  of   the  Ephyra,  whose  umbrella  (iilir)  is  reversed.     The 

axial  attachment  (man)  becomes  the  nianubrium  of  the  Ephyra  below  it.  1-3.  Three  attached  Ephyrre. 
or.  Mouth,  ta'.  Tentacles  not  the  same  as  In.  (fiij.  27).  ft.  Base. 

39.  A  Strobila  with  its  second  row  of  tentacles  (hi1)  present  and  the  transitory  tentacles  of  the   Scyphostoma 

dropped.  There  are  13  (1-13)  constricted  disks,  of  which  the  upper  (1)  is  che  oldest,  ocij.  Otocyst.  oaj. 
Ib.  Otocyst  lobe.  ta.  Position  of  future  tentacle,  la1.  Second  set  of  ten'.acles.  p.  Base. 

40-49.     The  Ephyra. 

40.  An  Ephyra  in  youngest  condition,  derived  from  a  strobib  with   "false"  deciduous  tentacles,  and  probably 

the  first  disk  to  fall  off.  ocy.  Otocyst.  or;/.  7i.  Otocyst  lobe.  fa.  The  longer  of  the  appendages  marked 
fa  is  probably  a  "  false  "  tentacle,  which  has  not  yet  fallen  oil'.  The  other  may  be  the  true  Ephyra  tentacle. 
»''./•.  rmbivlla. 

41.  Profile  view  of  an  Ephyra  in  which  tin-  mouth  l»r)  with  its  lips,  and  the  veil  (vcl)  ?  are  well  developed. 

man.  Manubrium.     ocy.  Otocyst.     «/</•.  Umbrella. 
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4'2.  Ephyra  with  umbrella  (»///•)  thrown  had;,  leaving  the  maimhrium  (man)  projecting  outward,  get.  c.  Gastric 
chamber  (in  this  early  stage  only  si  part  of  the  stomach),  ocy.  Otocyst.  Hi.  Tube  to  the  otocyst  from  the 
gastric  chamber.  //'.'  Tube,  from  the  gastric  chamber  to  tin1  region  from  whirh  the  tentacles  later  arise. 

43.  Ephyra  of  about  the  same  age  as  the  last    from  tin'  al.oval  side,     get.  c.   Gastric  chamber,     or.   Month  seen 

through  the  lioily  walls,     tb.1  Tentacular  tulie.     Hi.-  Tube  to  the  otocyst. 

44.  An  older Ephyra  seen  from  the  oral  siile.     ijn.  c.  Gastric  chamber,     ocy.  Otocyst.     or.  Month,     tb.1  Tentac- 

ular tnlie.       ll.-   Ocnlar  tnlie.      iihr.  I'mla'clla. 

45.  A  sense  octant  (from   oral  .side)  of  an    Kphyra  of  about  this  age.     ocy.  Otoryst.     0  <•;/.  s.  Stalk  upon  which 

the  otocyst  is  carried.  Hi.1  Chyiniferons  tube  from  gastric  chamber  to  tlm  region  of  the  hell  margin  from 
which  the  tentacles  arise,  tb.'2  Tube  to  the  peduncle,  of  the  otocyst.  <4.6  Blindly  ending  tube.  tb.f  En- 
largement of  ocular  tube. 

46.  Quadrant  of  an  Ephyr.1  (oral  view),  older  than  the  last  ill  which  the  clusters  of  tentacles  are  formcil.     can. 

ere.  Circular  canal,  ga.  Stomach.  !nb.  Lips.  ore.  Ovary.  <»•//.  Otoeyst.  or.  Month.  fa-to.a  Tentacles. 
tl-tli  .*•  Chymit'crous  tubes,  vel'.  Velum,  f,  f.'  Intervals  of  niuscnlar  lower  lloor  separating  tubes.  The 
circular  muscles  are  seen  at  f.' 

46. !  Ovarian  opening,  on.  Ovary,  y.  Portion  of  hell-wall  near  ovary,  a.  Rim  of  opening.  0.  Phacellen  (sex- 
ual filaments).  0.'  Phacellen,  seen  through  opening. 

47.  Profile  view  of  a  young  medusa,  older  than  the  Ephyra  strictly  so  called,  with  bell  expanded,     ocy.  Otocyst. 

or.  Mouth,     or.  ta.  Oral  tentacles,     ulir.  1'ppcr  side  of  the  umbrella. 

48.  The  same  with  bell-walls  contracted,     or.  ta.  Oral  tentacles. 

49.  Oral  view  of  a  young  medusa  older  than  the  Ephyra,  but  without  tentacles. 
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PLATE   IX. 
Development  of  the  CTEXOPUORA.     Fiyuresfrom  ALEXANDER  AGASSIZ,  and  CARL  CHUN. 

B.  blp.    Blastopore.  or.  Mouth. 

E.  cb.     Epiblast (?)      A     superficial  layer     of  P.  pig.  Pigment. 

"small  cells."  p pi.  Layer  of  protoplasm  (?) 

c  b.  t.    Tentacular  bulb,  an   eminence  formed  S.  sjih.  Funnel, 

in  part  of  epiblast,  which  later  de-  T.  ta.  Tentacle, 

velops  into  a  tentacle.  V.  vt.  Vitellus. 

G.  ga.      Stomach.  vl.  cl.  Vitelline  cells,  "cell  masses." 

ga.1     Storoodanim.  f.  External  envelope. 

H.  lib.     HypoMast.  );.  Swimming  flappers. 

L.  lib.     Lateral  tube.  0.  Polar  elevation  of  protoplasm  (?) 

0.  o  cij.    Otocyst.  w.  Prominences  of  the  body  walls  on 

ol.       Otolith.  each  side  of  the  otocyst. 

Figures  1-33  on  this  plate  were  arranged  by  A.  AGASSIZ. 

1-37.  From  Agassiz,  Embryology  of  the  Ctenophorre,  Mem.  Acad.  Arts  and  Sciences,  Vol.  X.  No.  III.  PI.  I.  figs. 
1,  2,  4,  5,  8,  12,  17,  18,  28,  29,  31,  37,  38.  PI.  IV.  figs.  8,  19,  23,  25,  28,  32,  34,  38,  42,  45.  PI.  V. 
figs.  1,  2,  3,  5,  6,  7,  12,  15,  18,  19,  26,  27,  29,  30. 

1-8.  Bcroii  (Idyia)  roseola. 

1.  Ovum  of  Bcroe  just  after  fecundation.     The  ovum  is  surrounded  by  a  transparent  envelope  (f).     ppl.  Layer  of 

granular  protoplasm,     lit.  Vitellus. 

2.  First  change  in  the  ovum  by  which  the  "germinal  layer"  is  concentrated  at   and  about  one   pole,   "the 

formative  pole"  (0).     The  envelope  f  is  gone.     ft.  Vitellus. 

3.  Somewhat  older  ovum  with  a  prominent  projection  of  the  protoplasm  at  the  pole  (0).     vt.  Vitellus.     If  the 

eminence  (0)  be  seen  from  a  plane  at  right  angles  to  figure  3,  two  prominences  appear. 

4.  An  embryo  in  which  the  projection  has  increased  in  size,  and  been  deeply  divided  by  a  transverse  furrow. 

Each  elevation  is  lettered  cb.1     vt.  Vitellus. 

5.  The  furrow  has  deepened  in  this  stage,  so  that  the  yolk  is  divided  into  two  masses.     The  protoplasmic  super- 

ficial layer  extends  over  and  surrounds  them  both.  The  deep  slit  is  the  position  of  a  gastric  cavity  (</«'). 
c.  b.  Epiblast  (?) 

6.  The  "bent  dumb-bell  stage,"  in  which  there  are  four  yolk  masses,  the  additional  pair  formed  from  the  last 

by  a  fresh  plane  of  segmentation.     The  pairs  last  formed  arc  united  by  a  bridge,  as  shown  in  the  figure. 

7.  Embryo  with  four  large  vitelline  masses,  which  will  hereafter  be  lettered  vt.  cl.,  and  as  many  epiblastic  prom- 

inences (c  b). 

8.  9.   Dumb-bell  stages  of  Pleurobruchia  rhododactyla,  seen  from  oral  side,   divided  into  eight  vitelline   masses. 

cb.  Epiblast.     vt.  cl.   Vitelline  cells. 

10.  Bcroe  roseola,  "  Side  view  of  (the)  yolk-mass,  in  which  the  actinal  segmentation  of  the  smaller  cells  lias  com- 

menced to  form  sixteen  unequal  masses."  Agassiz. 

11.  An  embryo  with  smaller  spheres  (c  b)  more  numerous,     vt.  cl.  Vitelline  spheres. 

12.  "  Yolk-mass  seen  from  the  actinal  pole  ;    the  masses  are  arranged  round  a  vertical  axis,  each  small   mass 

forming  a  small  overhanging  projection,  at  the  extremity  of  which  the  germinal  layer  is  concentrating, 
preparatory  to  a  rapid  segmentation,  to  be  accomplished  as  in  earlier  stages  of  segmentation."  Agassiz. 
c  b.  Epiblast.  ga.1  Oastrula  cavity,  vt.  cl.  Vitelline  cells. 

13.  Embryo  in  which  the  smaller  cells  of  the  outer  layer  have  undergone  further  division. 
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14-37.     r/,'iii-iiliriii'/ii'i  rhododaetyla. 

14.  Kmbryo  of  Plearotrnc/iin  of  about  tin-  same-  age.  showing  the  relative  position  of  the  larger  and  smaller  cells. 

15.  A  view   of    the  s:inie    from    the   i^ural  ')  (actinal)  axi*.      Then'    is   a   confusion    in    iliHclvnt   authors   us   to   these 

two  regions  of  the  cmhnei. 

16.  Older  cmlcrvo  of    rii-ni;ilinii-lii,i,   showing   the    "actiiial   trench  "(•')   in   profile.      ,•  It.    Kpiblast.     ga.1  Gustrie 

cavity,      et.  <•!.   Yitcllinc  masses. 

17.  A  si-hematic'  sec-lie,  n,  showing  the-  vi-l.ilioii  l.elwe-e-n  the  cavity  ijn,1  the  layer  of  small  cells  ,•  b,  and  the  vilclline 

masses  (rt.  ,•/.)     li!  ji.  Illastopoiv. 

18.  Kmliryo  of  l'l,-itr<itii;«-liii,  seen  from  the  pule  on  which   the    lilastnporc  (/<//>)  opens.      ,-  1,.  Outer  layer  of  small 

cells. 

19.  An  embryo  of  the  same,  of  about  the  same-  age  ,-is  ih,    last,  s.-eu  from  tie-  opposite'   pole.      ,  b.  Small  cells. 

ft.  cl.  Large  cells. 

20.  Florida  in  which  the  small  cells  have  almost  nunp'.etely  enveloped  the'  vilellin.-  mas.-e-s. 

21.  An    embryo    showing    the    first    elevation    of    cpiblastic    cells    to    form    an    otOcysl    (»cii).     cb.    Epiblast. 

r'.  c/.  Vitellinc  cells. 

•1-1.    Kmbryu  older  than  the  last,  showing  an  infolding  of  the  outer  walls  to  form  a   si  omaeh  (</«).     e  b.   Epiblast. 
el.  t.  Prominence  of  the  epiblast  at  the  points  where  the-  ti-ntac-lc-s  later  appear. 

23.  An  emliiyo  of  about  the-  same  age  as  the  last,  seen  from  the'  aetinal  pole  (pcy), 

24.  Profile.'  of  the  cinbrj'o  in   which  the   stum-i.-h   cavity  has  for  ......  1.      From  A.   Agassiz's  account  it  seems  that 

a  part  at  least  of  the  gastric  cavity  is  hollowed  out  among  the  vite-llinc  cells.  This  is  the  region  of  the 
funnel  or  the  upper  part  of  the  cavity  (go).  The-  lower  portion  or  the  true  stomach  is  funned  as  a  gastrular 
invagination  of  the  epiblast.  As  interpreted  by  liall'our,  the  alimentaiy  canal  of  the  Ctenophure  would 
be  made  up  of  two  sections  :  (1)  a  true-  hypublasii,-  sec-lion,  consisting  ,,1  the  int'iindibiilum,  and  the  gastro- 
vascular  canals  derived  from  it  ;  and  (2>  an  epililastic  section  —  the  stomeida>iim  —  forming  the;  stomacli. 

25.  Older  larva  in  which  four  otoliths  (u/)  have    formed,     eh.   I.   Tentacular   prominence.      77.  Kow  of  vibratilc; 

flappers. 

26.  The  same,  a  little  older,  seen  from  the  aetinal  pole.      n/.  Otolith. 

27.  Still  older  embryo,     c  b.  t.  Tentacular  prominence.     ,/„•.  Stomach.     "/.Otolith. 

28.  Older  larva.     The  otoeyst  is  well  formed,  and  the  first,  of  the  two  sections  "t  the  alimentary  canal,  mentioned 

above,  has  begun  to  have  definite  walls.      </«.  Stomach. 

29.  View  of  a  larva  younger  than  the  last,  seen  from  1  In-  aelinal  pule,      i  b.  I.  Tentacular  prominence,     ol.  Otolith. 

30.  An  older  larva   with    tentacles  still  more  developed.      Otoliths  (,./)  brought    close-   together  into  an    otoeyst 

("I'll),     ta.  Tentacle. 

31.  Still  older  larva,  seen  from  one  side,  in  which  tin1  tentacle-;  are  well  formed,      ift.  Stomach,     sph.  Funnel. 

32.  Older  larva.     <jn.  Stomach,      sph.  Funnel,      la.  Tentacle,      -r].  lluw  of  locomotive  flappers. 

33.  View  of  a  slightly  older  larva  showing  a  tentacle  on  the  middle  line.     or.  .Mouth,     y.  Row  of  locomotive 

flappers. 

34.  i[ore  advanced  embryo,     or.  Mouth,     t).  Vibratile  flappers. 

35.  Side  view  of  a  larva  a  little   older  than  the  last.     git.  Stomach,     o  cy.  Otoeyst.     ol.  Cluster  of  otoliths.     ta. 

Tentacle. 

36.  More  mature   embryo  than    the    last    (side  view).     ;/".  Stomach,     or.   Mouth,     ta.  Tentacle.     77.  Vibratile 

flappers. 

37.  The  same  in  another  plane,     ga.  Stomach,     m'.  Mouth. 

38-40.   CnUiiinii-ii    luitittit,   Pelle  Chiaje,  from    Carl  Chun,  Fauna  und  Flora  des  Golfes   von  Neapel,  I.   Mono- 

graphic :  rtenuplione.      PI.  111.  figs.  1,  2,  3. 

3S.    Larva  before  the  formation  of  the  lobes  of  the-  body  on  each  side  of  the  otoeyst. 

39.  Side  view  of  the  same  or  an  older  larva.     '/".  Sluniuch. 

40.  An  older  larva,  with  beginnings  of  the  wing-like  extensions  of  the  body  (o>).     1.  Hi.  Lateral  tube.      17.    Vibra- 

tile   flapper. 

41-45.  From  Chun  ,,p.  cit.      PI.  VII.  fig.  18.      PI.  111.  lig.  8.      PI.  VIII.  fig.  S.      PI.  XIV.  figs.  9,  10. 


41.  Larva  of  I'liinj-i   (Kiiclinr!s)    miil/ii'iinu's.     li  '-.   llypuhlast.      ij.  Position   of  the   vibratile   flappers.     The  thill 

layer  which  embraces  the  whole  embryo  is  the  epiblast,  And  the  inl'»Mc.|  n-^ion  at  tin-  lower  pole  is  the 
future  mouth.  Itows  of  combs  should  be  represented  at  77,  ami  on  the  corresponding  opposite  side,  while 
a  line  indicating  the  lower  edge-  of  the  mo-itli  -  lion  Id  connect  the  tuu  preeminences  at  the  lower  pole. 

42.  Embryo  of  .Beroa  .fbrsita/wi,  Chun  (optical  section).     -  !•.  LpiMast.     lib.  1  1  ypol  clastic  cells,     m:  Mouth.     sj>h. 

Lumen  of  th  -  hypobl:i-t.  This  cavity  in  the  centre  of  the  larva  is  the;  beginning  of  the  future  funnel. 
1].  Row  of  vibratile  flappers,  oc//.  Otoeyst. 


34  EMBEYOLOGICAL  MONOGRAPHS. 

43.  Larva   of   Hormiphora,  plumosa,   yen.    Ag.    sp.   Sars.      git.    Stomach,     l.tb.    Lateral   tube.     ocy.    Otocyst. 

or.  Mouth,     spit.   Funnel. 

44.  Embryo  of  Bcroe  rufcsccns,  Forsk.  (FoTskalea,  Chun.)     l.tb.    Lateral  tube.     ol.  Otolith.     The  otocyst  is  not 

yet  formed  about  the  otolith.     or.  Mouth. 

45.  Larva  of  the  last  named,  which  has  readied  sexual  maturity,     ol.   Otolith  already  enclosed  in  its  otocyst. 

or.  Mouth,     pig.  Pigment. 

46.  Scroe  roseola,  from  Agassiz,   np.  cit.  PI.  III.  fig.   18.     Embryo  seeu  from    "  abactinal "  pole.     ol.  Otolith. 

1).   Row  of  vibratilc  flappers. 

47.  Bcroe   rufrsccns,    from    Chun,    op.    cit.    PI.    XIVa.    fig.    11.      Larva   seen   from    one   side.      ocy.    Otoeyst. 

or.  Mouth,     tb.  Chymiferous  tubes. 

48-50.     Bcroe  roseola,  from  Agassiz,  op.  cit.  PI.  III.  figs.  19,  20,  22. 

48.  Larva  somewhat  older  than  that  shown  in  figure  47,  in  which  the  two  chymiferous  tubes,  under  the  combs 

nearest  the  medial  line  of  the  figure,  have  pushed  their  way  to  the  vicinity  of  the  mouth,  go,.  Stomach, 
which  occupies  the  whole  body  cavity,  or.  Mouth.  i\.  Vibratile  flappers. 

49.  View  of  an  older  larva,  seen  at  right  angles  to  the  last.     The  two  tubes,  which  in  fig.  48  were  represented 

as  approaching  the  mouth,  have  in  this  united,  forming  a  ring  about  it.  The  other  tubes  are  advancing  to 
the  labial  region,  ga.  The  whole  cavity  of  the  larva  forms  a  stomach  ;  ths  portion  marked  (ga)  one  of 
the  tubes  of  the  body  walls,  o  t,ij.  Otocyst.  ?).  Vibrating  flapper. 

50.  Larva  of  Serve  roseola,     ga.  Stomach,     o  cy.  Otocyst. 
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PLATE   X. 


Development  of  the  CTENOPHORA,  C'lnt'nun-d.     Figures  from.  C.YRL  CHUN  and  J.  WALTER  FEWKES. 


A.   adr.  lb.       "Adradial"    chymiferous    tube.      The 
adradial  tube  passes  to  the  short  rows 
of  flappers.     It  arises  from  tlie   in- 
terradial  tube. 
rmr.i-aitr.*  Auricles. 
C.    i'il.  Ciliuiu. 

cil' .  Tuft  of  cilia  before  closure  of  otocyst. 

E.    ex1.,  cx.z    External    openings    from    the    funnel, 

probably  excretory. 
ex.  I.  lb.     External    lateral    tube    bounding    the 

lower  rim  of  the  body  lobes  (lb). 
G.    gn.  Stomach. 

(/it.  en.        Bifurcation  of  the  stomach  tube. 
ya.  scli.      Magengofasssehenkel. 
ga.  tb.         Stomach  tube. 
gi/.i/t.  Appendage  to  the  stomach. 

//.   lib.  Hypoblast. 

lib.,1  hi-.  Large  hypoblast  cells. 

hb:>.,  kb*.  Beginning  of  the  chymifcrous  system 

of  vessels. 

/.     i.l./b.          Internal  lateral  tube. 
i.r./b.          Internal  radial  tube. 
L.    lb.  Body  lobes. 

!.  m  u.  Lateral  muscles. 

J/.   iiiy.w.         Median  gelatinous  prolongation  near 
the  otocyst. 


•Hi  tf.  .Muscles. 

nm.ffrc.   Muscles  surrounding  the  stomach. 
.2V.   n.-n. 8     Nerves. 

n  c.         Nerve  centre 
0.    o  (•;/.         Otocyst. 
ol.  Otolith. 

or.  Month. 

P.  per.  en.  ll.nl i.il  canal  before  division. 
>S'.    sc/i.          Tentacular  cover. 

*.</«'.      Gelatinous  elevations  on  the  side  of 

the  otocyst. 
spk.         Funnel. 

sfh.  /I.  Tubular  region  of  the  funnel. 
T.   In.  Tentacle. 

lb.-tb.s  Chymiferous   tube  extending  to  the 

tentacle. 

A",    x.  Junction  of  three  chymiferous  tubes. 

]'.    y.2  )      Line  of  the  internal  wall  of  the  lobe 
«/.3  \          at  the  point  where  the  ehymiferons 

tubes  seem  to  cross  it. 

Z.    ;.'-..4      Junction  of  tubes  at  base  of  auricles. 
•q.-r].a     Vibratile  flappers. 
0.  Simple  division  of  chymiferous  tubes 

without  tentacle  in  genus  Ocyroe. 


1-19.     From  Chun,  op.   cil.,  PI.  II.  figs.  9,  10;  PI.  VII.  figs.  1,  4,  6,  11;  PI.  VIII.  fig.  4;  PI.  IX.  figs.  3, 

4,8,  15,  16;  PI.  XII.  3,  4,  6,  7,  8,  11. 

1-10.     Development  of  Chinja  (Eitfliari.i)  iiuiltirornis. 

1.  Segmented  ovnm,  showing  the  larger  cells,  "  vitelline  cell's"  within,  surrounded  by  smaller  cells  of  epiblast. 

The  opening  through  which  the  larger  cells  appear  is  a  blastopore. 

2.  Embryo  in  which  the  epiblastic  cells  have  almost  completely  closed  the  opening  (blf)  seen  in  figure  1.     The 

remains  of  this  orifice  appears  as  a  long  narrow  slit. 

3.  Optical  section  of  the  gastrula. 

4.  The  gastral  mouth  now  completely  closes,  and  the  wall  of  the  epiblast  begins  to  infold  to  form  the   future 

mouth  and  stomach. ' 

Embryo  in  which  this  infolding  has  assumed  considerable  size,  and  in  which,  also,  the  tentacular  promi- 
nences (la)  have  begun  to  form.     An  otocyst  is  already  formed,  while  a  single  otolith  is  represented  in  Chun's 

figure,  which  has  not  yet  grown  into  tl fncy.st.     The  inviting  layer  is  (lie  cpiblast.     hb.  Endoderm, 

hypolilast.      At  the  point  ma.  is  the  beginning  of  the  muscular  layer  which  later  becomes  very  prominent. 
TJ.   Yibratile  row  of  flappers,     cil'.  Tufts  of  cilia. 

5.  Still  older  larva  in  which  the  size  of  the  layer  between  the  outer  thin  epiblast  and  the  larger  cells,  hypo- 

blast  (lib1.,  lib.4),  has  increased  greatly  in  size.      In  the  latter  the  star-like  muscular  cells  can  bo  seen. 
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This  layer  is  an  enormous  growth  of  the  layer  designated  liy  the  letters  mu,  in  figure  4.  cil'  Cilia  at  the 
artinal  pole,  or.  Mouth.  In.  Tentacle.  At  /<  b.3,  h b.1  begin  to  arise  sacs,  which  later  develop  into  the 
circulatory-tube  system.  The  tube  h  b.s  is  Lest  marked  of  these,  h  b.1,  h  b.2  Remains  of  the  original  large 
cells. 

6.  Sexually  mature,  "  Cydippe-formed  larva,"  of  C'hlnjn  (Eurlt'iris).  At  the  peripheral  extremity  of  the  eight 
tubes  (mli:  Hi.}  are  swollen  cavities,  filled  with  sexual  products.  These  lie  just  beneath  the  rows  of  combs 
or  vibratile  flappers,  adr.  tb.  Adradial  tube,  ultimate  division  of  the  ehymiferous  tubes,  which  extend  to 
a  meridional  tube  below  the  rows  of  flappers,  gn.  Stomach,  get.  tb.  A  ehymiferous  tube,  in  this  stage 
ending  blindly  in  the  bell-walls,  and  called  the  stomach  tube  from  its  relation  in  position  to  the  stomach. 
•i.r.lh.  Internal  radial  tube.  There  are  four  of  these  which  arise  from  the  base  of  the  funnel  and  each 
divides  into  two  adradial  tubes  (mlr.  tb.).  n.*,  n.s  Nerves.  sph.  tb.  Tube  of  the  funnel,  which  spreads 
itself  out  at  the  upper  pole  (sph.  Ib.)  under  the  nerve  centre  (lie.)  Above  the  nerve  centre  is  the  otoeyst 
with  its  otoliths. 

7  A  larva  at  about  the  same  stage,  seen  in  a  plane  at  right  angles  to  the  last.  ga.  Stomach,  here  seen  in  pro- 
lile.  adr.  tb.  Adradial  tube.  ya.  tb.  Stomach  tube  arising  from  the  funnel  (Spit.),  i.r.lb.  Internal 
radial  tube.  K.2,  >i.3  Nerves,  n.c.  Nervous  centre,  fa.  Tentacle,  tn.  tb.  A  tube,  which  passes  directly 
to  the  tentacle  from  the  funnel,  tb.-  A  blindly  ending,  meridional  tube  under  a  row  of  vibratile  flappers. 
77.  *  Row  of -flappers,  /ft.  Rudimentary  lobes. 

8.  View  of  a  Cyilippe-like  larva  of  Ghinjn  (Eiicliaris)  from  the  actinal  pole.     adr.  tb.  Adradial  tube,     c.i1.,1  r.v.2 

Excretionary  (?)  opening,  ga.  Stomach.  ».  Nerve.  tb.-tb.s  C'hymiferous  tubes,  pcr.cn.  Canal  arising 
from  the  base  of  the  funnel  before  its  division  into  the  interradial  tubes,  la.  Tentacle. 

9.  Somewhat  older  larva  from  the  actinal  pole,  in  which  the  ehymiferous  tubes  have  joined  in  the  bell-walls. 

adr.-tb.  Adradial  tube.  aur. l-aur. 4  Auricles,  c.r.l.tb.  Tube  skirting  the  lobe  of  the  body,  outside  the 
internal  tube  (il.  Ib.).  ija.  Stomach,  ga.  sell.  Magengefassschenkel.  ga.  tb.  Gastric  tube  seen  in 
section,  i.r.tb.  Internal  radial  tube.  In.  Tentacle,  z.1-:.*  Point  of  bifurcation  of  the  tube  which  skirts 
the  auricle. 

10.  The  same  seen  from  the  side.     adr.  tb.   Adradrial  tube,     am-.1,  aur."  Auricles,     cx.l.  tb.   External  tube  of 

the  body  lobe.  git.  Stomach,  i/n.  sch.  "  Magengefassschenkel."  yaw.  Sac-like  appendage  to  the  stom- 
ach. !.  r.  tb.  Internal  radial  tube.  Ib.  Body  lobe.  my.  w.  Medial  gelatinous  elevation  near  the  otoeyst. 
11.  Nerve,  octj.  Otoeyst.  to.  Tentacle,  tn.  tb.  Tentacular  tube.  y.'2,y.3  Inner  wall  of  the  body  lobe, 
seen  in  profile,  y.^-r].''  Hows  of  vibratile  flappers. 

11-17.     Development  of  C'cstus  /"'/io'/.f. 

11.  Young  larva  of  Ccstus,  seen  from  one  side.     ya.  Stomach,     ya.  tb.  Tubes  one  on  each  side  of  the  stomach. 

M.'-K.*  Nerves,  or.  Mouth,  sph.  tb.  Tube  of  the  funnel,  tb.^-tb.*  C'hymiferous  tubes.  17.  Vibratile 
flapper. 

12.  View  of  the  "  Cydippc-formed  larva''  from  the  actinal  pole.     ya.  Stomach,     ga.  tb.   Stomach  tube.     i.r.  Ib. 

Internal  radial  tube.  ».'-«. 8  Nerves,  'inn.  Mii-<-lcs.  al.  Otulith.  pcr.cn.  First  division  of  the  ehymif- 
erous tubes,  la.  Tentacle.  tb.l-tb.s  Chymifcrous  tubes. 

13.  Still  older   larva   ("Cydippe   form").      <JH.  tb.   Stomach  ehymiferous  tubes.      mn.   crc.    Circular  muscles. 

n.l-n.*  Nerves,  ocy.  Otoeyst.  or.  Mouth,  sph.  Funnel,  sph.  tb.  Tube  of  the  funnel,  tti.  Tentacle. 
Ib.^-tb.*  Chymiferous  tubes  below  the  flappers.  These  have  begun  to  extend  downward,  but  in  this  stage 
arc  blind  ending. 

14.  Larva  of  "Cydippe  form"  in  which  the  tubes  (tb. )  have  grown  downward  towards  the  oral  pole.      (View  at 

right  angles  to  fig.  13. ) 

adr.  tb.  Adradial  tube.  ya.  Stomach,  ga.  tb.  Gastric  tube.  ya.  en.  Beginning  of  a  bifurcation  of  the 
extremity  of  the  gastric  tube.  n.  c.  Nerv.ous  centre,  s/ili.  Funnel,  ta.  Tentacle,  sjili.  Ib.  Tube  pass- 
ing from  the  funnel  to  the  otoeyst.  Ib.,  lb.*-tl>.6  Chymiferous  tubes,  extending  meridionally  in  the  bell- 
walls.  Tj.5,  ?).6  Vibratile  flappers. 

15.  Older  larva  than  that  known  as  the  "Cydijipe  form  "(seen  in  the  same  plane  as  fig.  14).     ga.  Stomach,    ga.  tb. 

(lastiic  tube.  ya.  Sac-like  appendage  to  the  stomach,  tn.r/w.  Gelatinous  elevation  near  the  otucyst. 
".  Nerve.  "<•//.  otoeyst.  tb.3  Chymiferous  tube  formed  by  the  junction  of  two  opposite  tubes  (tb.,  and 
tb.6,  fig.  14).  tb.*,  Ib.''  Two  Chymiferous  tubes. 

1>5.  Au  older  stage  in  the  development  in  which  the  chymiferovts  tubes  (tb.*,  Ib.5)  have  joined  tb.3  at  .c.2,  x.3 
ya.  Stomach,  i.r.tb.  Internal  radial  tube.  sph.  tb.  Tube  of  the  funnel. 

17.  Older  embryo,  in  which  the  larva  has  become  more  elongated  and  hand-shaped. 

IS,  19,   Tim,'  pn-n! !:-i.-,-fi,  Chun. 

18.  Larva   (.')   of  Lump:  tin   i»i,irrrina,   Chun,   with  single  tentacle   (view  showing  the   tentacle   on    one   side). 

ga.  Stomach.  nc,  Nervous  nentre.  Wi.  Tentacular  sheath.  T).'->).4  Hows  of  vibratile  flappers. 
tb.l,  tb.*  chyniil'cioii,  tubes  under  flappers  -rj.3  and  >;.4 
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10.  The  same  larva  seen  at  right  angles  to  tho  plane  of  the  last,  <jn.  Stomach,  ga.w.  sac-like  gastral  appcnJago. 
n  c.  Nerve  center.  XI>/L  Funnel,  sc/i.  Tentacular  sheath.  In-.  Tentacle,  la.  sac.  Tentacular  sac. 

20.  Larva  of  Ocyroe  crystal/inn  Kan;;.  iVom  rYwkes,  Notes  on  Ai-alephs  fioin  the  Tortngas,  witli  a  Description  of 
Nrw  Genera  ami  Species,  tint/.  ,l/«.s.  Cum  p.  Zml.  Vol.  IX.  No.  7.  PI.  1.  fig.  2.  («lr.  tu.  Ailnulial 
tulie.  uitr.,1  it  HI:-  Auricles.  r.i:l.lb.  External  lateral  tuhc.  ijn.  Stoniaeh.  t/n.  Hi.  Castrie  lul"'. 
i.l.lb.  Internal  lateral  tulie.  III.  Lobe  of  the  boily  out-strcteheil.  l.init.  Muscles.  oey.  Otocyst. 
or.  Mouth,  sph.  tb.  Tube  extciiiliiig  from  the  funnel  to  the  otocyst.  ij.  Vibratilc  llapper. 
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PLATE   XI. 

Development  of  ZOANTIIARIA  (  ACTINIUM).  Figures  from  HENRI  DE  LACAZE-DUTHIERS,  A.  0. 
KOWALEVSKY,  ElIENNE  JoURDAN,  OSCAR  HERTWIG  UNO  RlCHARD  HERTWIG,  and  ANGELO 
ANDRES. 


bl  d.  Blastoderm. 

cil.  Cilia. 

cc.  Ectoderm. 

en.  EntoJerm. 

g.  Genii. 

g.  vs.  Germinative  vesicle. 

Ig.  mu.  Longitudinal  muscles. 

•mb.  pa.  Membrana  propria. 

in  nt.  Mesenteries. 


om. 
or. 
jws. 
phx. 


Ovum. 
Mouth. 
Foot. 
Pharynx. 


phx.  sac.  Pharyngeal  sac. 
phx.  snl.  Pharyngeal  groove. 
sg.  cav.      Segmentation  cavity. 
ta.  Tentacle. 

tc.  cap.      Testiculiir  capsule. 


1-25. 


Arabic  numerals  are  used  to  indicate  the  order  of  appearance  of  the  mesenteries. 
The  Greek  letters  show  the  order  of  the  formation  of  mesenterial  chambers  and  the  order  of  the 
succession  of  the  tentacles  up  to  the  stage  with  12. 

i'/iii/it  mesembryaaithemum.    From  Laeaze-Duthiers,  Developpement  des  Coralliaires.    Premier  memoire. 
Actiniaires  sans  polypier.     Arch,  de  Zool.  exp.  et  gen.,  Tom.  I.  1872.     Plates  XI. -XIII. 


1.  A  portion  of  an  exclusively  female  mesenterial  fold  or  septum,  showing  eggs  with  the  gcrminative  vesicle, 

and  also  dark,  deeply  colored  germs  no  longer  possessing  a  germinative  vesicle. 

NCJTE. — In  the  original,  more  extensive,  figure  the  eggs  are  shown  to  be  often  arranged  in  series.     In 
the  opinion  of  the  author,  this  appears  indicative  of  their  common  origin. 

2.  A  highly  magnified  spermatozoon. 

2".  Cells  from  the  interior  of  a  testicular  capsule,  in  the  condition  in  which  they  are  found  when  they  aro 
mingled  with  mature  spermatozoa. 

3.  One  of  the  reniform  testicular  capsules  from  a  male  mesenterial  fold,  rupturing  and  allowing  the  escape  of  a 

stream  of  spermatozoa.  ^1". 

4.  A  germ  at  the  time  of  its  escape  from  the  ovary.     It  appears  bristling  with  prickles,  which  it  afterwards 

loses. 
4a.   Portion  of  the  external  layer  of  the  same,  more  highly  magnified.  i?Q. 

5.  (At  the  bottom  of  the  plate  near  the   middle.)     A  germ   in  which  there  is  a  central  deeply-stained   mass 

(entoderm),  and  a  peripheral   layer  (ectoderm)  scarcely  rose-colored.     The   depression  which  will   be  the 
mouth  is  indicated  by  or.     The  cilia  are  more  strongly  developed  at  the  aboral  pole.     The  striate  appear- 
ance of  the  outer  layer  is  caused  by  the  presence  of  ncmatocysts  which  have  begun  to  be  developed  in  it, 
as  well  as  by  the  cilia.     About  ii~. 
ii.    An  embryo  seen  in  profile,  and  already  presenting  one  partition  (septum)  indicated  by  a  vertical  line. 

7.  The  same  as  the  last ;  view  of  the  oral  pole.     The  mouth  is  elongated  in  the  manner  of  a  button-hole,  the 

long  diameter  of  which  is  perpendicular  to  the  two  septa,  marked  1,  which  have  divided  the  central  mass 
of  the  embryo  into  unequal  portions,  a  and  a'. 

8.  A  slightly  more  advanced  embryo  seen  from  the  side.     The  partitions,  and  especially  the  cesophageal  pro- 

longation, cause  the  appearance  at  this  point  of  the  transversely  oval  cavity. 

9.  A  more  advanced  embryo,  in  which  a  second  pair  of  partitions,  2,  are  visible. 

10.  Embryo  showing  plainly  the  division  into  four  compartments.  The  chamber  a'  is  already  removed  from  the 
partition,  1,  which  gave  origin  to  it  ;  the  chambers  /3,  /3  form  with  a'  a  group  of  three  lobes  representing 
the  greater  of  the  two  original  chambers. 
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11.  The  same  as  fig.  10,  seen  in  profile.     The  oesophagus  (pharyngcal  sac)  descending  from  the  mouth  is  already 

well  formed,  and  the  chambers  to  the  nuiiilirr  of  lour  are  also  well  limited. 

12.  An  embryo  min-li  larger  than  the    preceding.      The  small  compartment  (a)  is  divided  into  three  by  the  pair 

of  partitions,  3.  The  compartment  ft  of  tig.  10  is  also  divided  already  into  two  (/3  and  6)  by  the  appear- 
ance of  the  partition,  -1.  Of  the  8  septa  thus  admired,  the  pairs  numbered  1  and  '2  arc  always  more  de- 
veloped than  tho  others. 

NOTE.  —  Tin'  order  of  development  of  the  "septa"  2  and  4  is  claimed  by  the  brothers  Hertwig  to 

have  been  interchanged,  so  that  the  true  order  of  their  appearance  would  he  indicated  by  the  numbers 

in  parentheses.     Compare  explanations  of  rigs.  81,  35,  and  3ti. 

13.  Profile  view  of  the  preceding,  showing  the  mouth  surrounded  by  S  compartments  with  rounded  bases. 

11.  The  same  as  in  the  two  preceding  tigures,  but  the  progress  of  the  partitions  being  more  considerable,  the 
division  into  8  compartments  is  more  distinct  ;  the  partitions,  1,  are  si  ill  much  morn  advanced  ;  they 
already  reach  the  central  pad  surrounding  the  mouth  (peristomc),  and  consequently  begin  to  indicate  the 
primitive  division  into  halves. 

15.  An  embryo  in  which  the  8  complete  partitions  have  reached  the  peristomc. 

16.  Embryo  with  8  divisions  showing  the  partitions,  5,  well  advanced,  and  the  beginning  of  the  partitions,  6,  in 

the  lobe  7.     The  two  new  chambers  thus  formed  are  respectively  c  and  f. 

17.  One  of  the  various  forms  which  the  embryos  assume  when  in  motion. 

18.  The  same  as  fig.  17.      It  has  been  compressed  a  little    to   show   the   "septa"  or  mesenterial  folds   (m  n!.). 

Only  two  of  the  latter  (1,  1)  present  the  beginnings  of  the  craspeda,  or  mesenterial  filaments  ;  they  are  the 
primary  folds.  If. 

19.  An  embryo  represented  with  the  form  which   it  assumes  when  it  swims  rapidly.     The  tuft  of  cilia  at  the 

pedal  pole  is  considerably  elongated.  ~£. 

20.  Profile  view  of  an  embryo.     The  mouth  is  supported  on  a  snout-like  prolongation,  and  the  primitive  cham- 

ber a'  has  begun  to  send  forth  a  tentacle.      1,  Primary  fold  with  meseiiterial  filament  slightly  developed.7,5. 

21.  Embryo  further  developed  than  the  preceding,  exhibiting  already  eight  tubercles,  which  are  the  beginnings 

of  the  tentacles  of  the  eight  chambers  tirst  formed.  lf. 

22.  Oral  aspect  of  a  young  actinia  already  approaching  the  form  of  the  adult.     The  12  tentacles  of  the  tirst  for- 

mation are  already  produced.  The  period  of  equalization  in  sixes,  taken  alternately,  is  in  process  of 
accomplishment  and  transforms  the  special  embryonic  form  into  one  with  regularly  radial  symmetry.  The 
two  cycles  already  begin  to  appear.  The  group  ot  7  lobes  which  has  as  its  centre  the  tentacle  a'  is  always 
distinguishable  by  the  size  of  the  latter,  and  by  the  development  of  the  mesenterial  folds,!,  "f. 

23.  Young  actinia  with  two  well-pronounced  cycles.      The  limits  of  the  pedal  disk  are  well   marked,  although  the 

movements  of  the  animal  are  still  very  lively,  and  the  tuft  of  pedal  cilia  is  very  long.  -f. 

24.  Young  actinia  already  attached,  viewed  from  the  oral  pole.      In  the  intervals  between  the  tentacles  of  the  first 

cycle  (a  —  f,  f — e  (f — 5?),  5 — a')  there  begin  to  be  formed  six  new  pairs  of  young  tentacles,  which  in- 
crease the  total  number  to  twenty-four. 

NOTE. —  Of  the  three  tentacles  occupying  each  of  the  intervals  (a  —  f,  f — 5,  etc.)  the  middle  one 
out-strips  the  other  two,  replacing  (in  size)  y,  e,  /3,  etc.,  and  thus  the  middle  ones  come  to  constitute 
the  second  cycle.  The  third  cycle  is  then  composed  of  the  remaining  12  (smallest)  tentacles,  which 
occupy  the  intervals  between  those  of  the  first  two  cycles,  thus  regularly  alternating  with  them.  The 
subsequent  increase  in  the  number  of  chambers — and  later,  in  that  of  the  corresponding  tentacles  — 
is  accomplished  by  the  production  of  a  jmir  of  elements  (mesenteries)  in  each  of  the  12  chambers  above 
which  are  placed  the  smallest  tentacles  ;  and  by  a  process  of  substitution  similar  to  that  just  described 
the  middle  ones  of  the  three  compartments  (tentacles)  thus  formed  comes  to  constitute  the  third  cycle, 
while  the  two  on  either  side  of  it  become  members  of  the  fourth  cycle.  The  tilth  cycle  is  formed  iu  a 
similar  manner.  "  Since  after  the  formation  of  each  fresh  cycle,  the  arrangement  of  the  tentacles 
again  becomes  symmetrical  (in  sixes),  it  is  obvious  that  all  the  equal-sized  cycles  except  the  first  are 
formed  of  tentacles  entirely  heterogeneous  as  to  age." 

25.  Face  view  —  from  the  side  of  the  seven-chambered  group — of  a  young  actinia  with  twenty-four  tentacles, 

showing  the  relative  development  of  the  three  pairs  of  mesenterial  folds,  2,  4,  and  5.  2,Q. 

26-31.  Arlii'i'i  (sp.  ?).  From  A.  O.  Kowalevsky,  Observations  on  the  development  of  the  Ccclentcrata.  From 
tin-  Publications  of  the  Imperial  Society  of  Friends  of  Natural  Sciences,  Anthropology,  and  Ethnography. 
Moscow  :  Katkov,  1S73.  4to,  36  pp.,  8  pi.  (Russian.)  PI.  IV.  figs.  1-5,  7. 

26.  The  egg  after  its  segmentation. 

27.  Infolding  of  the  blastoderm. 

28.  Invagination  completed. 

29.  Later  stage  in  which  the  mouth-opening  appears  as  a  narrow  slit  and  the  first  pair  of  mesenterial   partitions 

has  aris. -11. 

30.  Radial  section  of  the  germ  which  is  represented  in  fig.  29. 
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31.  Radial  section  of  a  more  advanced  genii.     The  pairs  numbered  (2)  and  (3)  constitute  the  second  series  of 

nii^i-iitrrial   .septa,  the  single  septum,  (4),  arising  later  ;  a  corresponding  single  septum  (not  shown  in  the 
figure)  arises  diametrically  opposite  (4). 

NIM'K.  — The  numbers  in  parentheses  indicate  the  order  in  which  the  brothers  Hertwig  claim  that 

the  septa  must  hare  arisen,  the  septum  numbered  (4)   being  in  their  opinion  really  a  pair  of  septa. 

Compare  figures  35  and  36. 

32-34.   Aft  in  ia  cqui  iin.     From  Etienne  Jourdan,  Reeherches  zoologizes  et  histologiques  sur  les  Zoanthaires  du 
Golfe de  Marseille.    Ann.  sei.  nat.,  ser.  6,  zool.,  Tom.  X.,  Art.  no.  1.    Oct.  1880.     PI.  XVI.  figs.  117, 118, 120. 

32.  Longitudinal  section,  showing  the  secondary  infolding  to  form  the  casophageal  tube  (ph.r).  "1&. 

33.  Transverse  section  of  a  stage  with  eight  partitions  (m  nt.),  of  which  the  meinltmna  propria  forms  the  axes.  sj°. 

34.  Larva  with  small  tentacles,  la. ;   cc',  ectoderm  of  the  cesophageal  tube.  £s.     ( Longitudinal  section. ) 

35.  36.  Adamsia  dinphana.      From  Oscar  Hertwig  und  Richard  Hertwig,  Die  Actinien  anatomisch  und  his- 

tologbch  mit  besonderer  Beriicksichtigung  des  Nervenmuskelsystems  untersueht.     Jena  :  Gustav  Fischer, 
1879.     Taf.  I.  figs.  3,  4. 

35.  Cross  section  of  a  young  Adamsia  in  which  the  fifth  and  the  sixth  pairs  of  "septa"  are  still  destitute  of 

muscle  fibres. 

36.  Cross  section  of  an  Adamsia  somewhat  older  than  the  preceding.     The  fifth  and  sixth  pairs  of  septa,  although 

exhibiting  muscles,  have  not  yet  joined  the  pharyngeal  tube. 

The  Roman  numerals  indicate  the  ultimate  grouping  of  the  septa  into  pairs  in  the  adult  animal. 

The  Arabic  numerals  are  used  to  indicate  the  supposed  order  of  appearance  of  the  6  primary  pairs  of  septa, 

the  5th  and  6th  appearing,  however,  at  the  same  time. 

The  pairs  numbered  3,  3,  and  4,  4  are  called  "direction  septa"  by  the  Hertwigs. 

37.  Thirteen  figures  illustrating  the  seissi parity  of  Aiplasia  laccmta.      From  A.  Andres,  Intorno  alia  scissiparita 

delle  attinie.     Mittheilungen  a.  d.  Zoolog.  Station  zu  Neapel,  Bd.  III.,  Heft  1.     9  Dee.  1SS1.    Taf.  VII. 

The  letters  correspond  to  the  successive  epochs  of  observation,  as  follows  :  A.  7  Nov.  9  A.  M.  ;  />.  7  Nor. 
12  M.;  0.  7  Nov.  12  :  20  P.  M.;  />.  7  Nov.  12  :  30  p.  M.;  E.  7  Nov.  12  :  40  p.  M.;  F.  7  Nov.  12  :  50  p.  M.; 
O.  7  Nov.  1  p.  M.;  //.  11  Nov.  3  P.  M.;  /.  12  Nov.  3  P.  M.;  /.  19  Nov.  10  A.  M.;  K.  25  Nov.  3  p.  M. 

The  unaccented  letters  belong  to  figures  giving  the  general  aspect  in  profile.  II,  D,  and  G  are  natural  size  ; 
/and  K,  magnified  two  diameters,  represent  only  the  newly-formed  individual.  The  letters  with  a  single- 
accent  pertain  to  figures  exhibiting  the  appearance  of  the  base,  and  those  with  a  double  accent  to  figures 
of  ratlin!  sections.  C",  E1,  and  G'  are  magnified  between  2  and  3  diameters  ;  W  5  diam.  ;  </',  and  K1,  6 
diam.  ;  C",  and  K",  15  diam. 

The  parent  has  96  mesenteries.  Of  the  intermesenterial  chambers  the  12  primary  are  designated  by  the 
odd  numbers  from  1  to  23,  the  12  secondary  by  the  even  numbers  from  2  to  24,  the  24  tertiary  by  the 
accented  numbers  1',  2',  3',  etc.  (not  reproduced  here),  and  the  48  quaternary,  or  spurious,  mesenteries 
are  not  numbered.  Neither  of  the  gonidial  chambers  is  involved  in  the  changes. 

At  stage  B  the  disk  of  the  foot  exhibits  a  gibbosity  which  is  opaque  at  the  margin.  A  radial  longitudi- 
nal section  shows  in  this  stage,  as  also  in  the  next  (compare  C1'),  that  it  is  due  principally  to  a  thickening 
of  the  eiitoderm,  which  soon  occupies  all  the  available  space  in  the  chambers.  (The  ectoderm  in  C"  has  been 
drawn  relatively  too  thick.)  The  region  embraced  in  the  gibbosity  is  embraced  between  the  numbers  1 
and  9. 

In  the  next  stage  (C<  and  C")  the  gibbosity  is  distinguished  from  the  rest  of  the  periphery  by  two  angles, 
which  correspond  to  the  two  chambers  1'  and  S'. 

In  stage  D  the  angles  correspond  to  the  chambers  2  and  8.  The  laceration  of  the  mesenteries  embraced 
between  3  and  7  now  begins. 

In  the  succeeding  stage  (E1)  upon  the  base  the  laceration  is  completed  in  the  median  space,  and  is  also 
extended  to  the  chambers  4  and  8,  nearly  isolating  the  gibbosity,  which  now  remains  attached  by  only  two 
delicate  cords,  — remnants  of  3'  and  8'.  The  ragged  edges  contract  toward  the  principal  mass,  whether  of 
the  parent  or  the  off-shoot,  gradually  determining  the  contour. 

The  final  separation  (G'\  is  effected  at  points  corresponding  to  2'  and  8'.  The  process  thus  far  has  occu- 
pied only  one  hour. 

Four  days  later  (FT)  the.  basal  portion  of  the  parent  shows  the  arrangement  of  restored  mesenteries  and 
chambers,  and  the  contour  shows  that  the  scar  is  healed.  The  off-shoot  is  thickened  and  rounded  ;  the  mes- 
enteries at  its  extremes  are  fused  together  into  a  uniform  obscure  mass.  The  chambers  which  persist  are  3, 
3',  4,  4',  5,  ;V,  ami  0,  together  with  the  intervening  ones.  A  sagittal  section  perpendicular  to  the  plane  of 
separation  shows  that  the  off-shoot  has  an  opening  where  its  continuity  with  the  parent  was  severed.  This 
opening  is  restricted  by  the  margins  of  the  internal  parts,  which  tend  to  curve  inward  at  all  points  and, 
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being  more  pronounced  below  th.m  above,  csuTj  the  aperture  obliquely  upward  (compare  JC").     Some  of 

tlir  mesenteries  ;iiv  cle.irK  proliingcd  IV, mi  the  curved  portion  nl'  the  periphery  across  to  tin'  straight  —  or 
chord  —  portion  corresponding  In  tin-  line  of  separation.  Th.'  Litter  side  subscipicntly  assiuurs  tin;  ;i|i]«';u-- 
ain'i-  of  a  hilus. 

A  view  of  the  Kise  eivcht.  iliiys  latiT  (./')  shows  it  almost  completely  roinnleil,  and  ill  the  ITgion  of  the 
foniicT  hilus  the  lonii.iti.in  ,;f  twn  new  ehamliem  is  e,uil'u-,e.llv  iii,|i.-:it''il.  It  is  to  be  seen  upon  sagittal 
sivtion<  that  in  the  ivijion  of  the  hilus  si. me  (if  the  mesenteries  are  certainly  formed  by  the  development 

of  the  distal  portion  of  tl enlral  mesenteries  of  the  opposite  or  curved  side,  others  by  the  regular  growth 

of  the  mesenteries  occupying  the  folded  ends  of  the  off-slioot,  and  still  others  by  a  new  local  origin;  also 
that  the  infolded  portions  previously  mentioned  gradually  conic  to  form  the  pharynx. 

At  length,  after  six  days  more  (A"',  A'"),  the  oil-shoot  is  developed  into  a  minute  young  actinia  with 
nearly  central  mouth  and  twelve  tentacles.  I'pon  the  base  are  readily  recognized  six  primary  chambers 
(1-i.H,  —  of  which  4  are  old  and  'J  arc  new,  — 6  secondary,  and  1-  spurious  chambers.  The  goiiidial  cham- 
bers correspond  to  1  and  4. 

A  few  days  later  it  had  bucoine  quite  regular,  and  showed  traces  of  eraspedi  (mesenterial  filaments)  on 
the  goiiidial  mesenteries. 
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PLATE  XII. 

Development    of  ZOAXTIIARTA   and   ALCYONARIA.     Fiyirres  from    A.    0.    KOWALEVSKT,    ETIENNE 

JOURIJAN,    WlLHELM    BUSCH,    ALEXANDER    AGASSIZ,    EDWARD    L.     MARK    «iul    CARL    CLAUS. 

an.  po.  Anal  pore.  lij.mv,'.  Longitudinal  muscles  of  mesenteries. 

bid.  Blastoderm,  mb.  pa.  Membrana  propria. 

cam.  Artificial  chamber  between  «•.  and  en.  'in  nl.  Mesenteries. 

cil.  Cilia,  m  nt.  111.  Me.sciiterial  filaments. 

d.  Dorsum,  and  dorsal  mesenteries.  in  ml.  Mcsoderm. 

il.-l.  Dorso-lateral  mesenteries.  or.  Mouth. 

dx.  Dcxtral.  or.  In.  Oral  tentacles. 

cc.  Eetodei  'in.  ji/u:  Pharynx. 

en.  Entoderm.  s.  Sinistral. 

en'.  Intermesenterial  ridges  of  CTI.  sg.  cav.  Segmentation  cavity. 

rjlt.  ol.  Oil  globules.  ta.  Tentacle. 

/lib.  Oral  lips,  v.  Vciitrnm,  and  ventral  mesenteries. 

Ig.  mu.  Longitudinal  muscles.  ».-?.  Vcntro-latcuil  mesenteries. 

1-9.  Ci'rinnlhim  mcmbrcmaceus.  1-0,  S,  9,  from  A.  O.  Kowalevsky,  Observations  on  the  development  of  the 
Coelenter.ita.  From  the  Publications  of  the  Imperial  Society  of  Friends  of  Natural  Sciences,  Anthro- 
pology,  and  Ethnography.  Moscow:  Katkov.  1873.  (Russian.}  PI.  VI. 

1.  Egg  after  the  segmentation  is  completed.3]0.      The  blastoderm,  of  a  single  layer  of  uniform  columnar  cells, 

embraces  a  comparatively  large  .segmentation  cavity. 

2.  Stage  showing  the  imagination  of  one  half  of  the  blastoderm  into  the  other  half.      At  the  bottom   of  the 

cavity  are  seen  fat  globules  (i//t.  nl.)  which  came  out  through  the  invagiuated  cells,  en. 

3.  A  farther  developed  stage,  already  slightly  elongated. 

4.  The.  edges  .surrounding  the  mouth-opening  have  been  infolded  to  form  the  beginning  nf  the  stomach,   pin-. 

NOTE. — This  infolding  affects  principally  only  two  opposing  sides,  whereby  the  cavity  thus  formed 
is  bounded  on  two  sides,  as  shown  in  this  figure,  by  both  layers  (re.  and  rn.  )<>f  the  infolded  wall,  whereas 
at  the  two  remaining  sides  the  infolded  portion  of  the  ectoderm  is  in  immediate  contact  with  the  snperli- 
cial  layer,  the  cntoderm  nut  being  involved  in  the  folding.  The  upper  part  of  the  entodermic  cavity  is 
thus  divided  into  two  lateral  pockets.  Compare  ti_'.  '.>. 

5.  A  still  more  developed  stage,   in  which  four  tentacles  (In.)  have  appeared.     The  rim  or  lip  which  surrounds 

the  mouth-opening  is  seen  through  the  substance  of  a  tentacle  at  lub. 

6.  A  swimming  larva  of  Cerianthus  which  shows,  beside  the  four  tentacles,  a  pair  of  oral  tentacles  (or.  /«.),  a 

pair  of  mesenterial  filaments,  and  an  indication  of  the  so-called  anal  pore  at  the  aboral  end. 

7.  Longitudinal  section  "f  a  larva  of  Oerianthus  membraiiaceus.  3i"-     From   Etieiine  .Tourdan,  Kecherehes  zoo- 

loginues  et  hist"logii|ues  sur  les  Zoanthaires  du  Golfe  de  Marseille.      Ann.  sci.  nat.,  SIT.  6,  zool.,  Tom.  ,\., 
Art.  no.  1.      PI.  -XVI.  tig.  121. 

8.  Transverse  section  through  the   posterior  end  of  the  larva  represented  in  lig.  5.     The  longitudinal  muscles 

of  the  wall,  lying  on  the  outer  margin  of  the  meaibrana  proprin,  are  shown  cut  across  at  ft?,  inn.     These 
are  believed  to  have  originated  from  the  ectoderm.     The  cut  ends  of  the  longitudinal  muscles  on  both 
sides  the.  mesenteries  are  seen  at  ly.  iim'. 
0.  Transverse  sectinn  through  the  upper  end  of  the  same  larva. 

]0-15.      Ccri'iiillnis?  (Diantlir>i  iinlii/is  P.usch).     From  Wilhelm  Busch,  Beobachtnngen  iiber  Anatomic  uud  Ent- 
wickelung  einiger  wirbello»en  Seethiere.     Berlin  :  A.  Hirsehwald,  1S51.     Taf.  XVII.  ligs.  1,  2,  4,  5,  7,  S. 

10.   Young  larva,  uniformly  ciliate  ;  too  opaque  to  show  internal  structure. 
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11.  More  advanced  stage  nf  tin1  same   imliviilual.      Tn  the  two  rudiments  of  tentacles  which  inailr   their  appear- 

ance 24  hours  earlier,  is  now  added  a  third,  which  is  soon  to  he  followed  by  a  I'ourth.  In  swimming,  tlio 
end  opposite  tin1  tentacle-  is  in  ailvanrr. 

12.  I'.eside  tin'  t'niir  triilarlrs  there  is  a  pair  nf  oral  elevations.      Compare  or.  lit.,  lig.  13. 
|:'..   Ural  asprrt  of  a  six-tentacle  stage.      Tin1  two  new    tentacles  arr  In'.,  In". 

11.   A  seven-tentacle  stage,  inurh  contracted.      Tin1  fil'lli   tentacle  (,"))   lias  reached  the  length  of  tin1  four  older 
ones.     The  sixth  and  seventh  have  both  appeared  in  tin-  same  intertentncular  space,  namely,  the  one  ad- 
jacent to  the  .-pare  occupied  by  the  lil'tli.      The  oral  lips  show  a  maximum  protrusion.      Two  cif  the  elavatc 
organs  are  pednneulate  ;  two,  atlaehed  near  the  liases  of  Ihe  sixth  and  seventh  tentacles,  are  slill   sessile. 
Nun:. —  The   tentacle   marked  "  f>  '  is   stated   by  the  author  to  lie   the  fifth,   whieh  at  this  stage 
reaches  the  size  of  the  lir-t    four.      I  hie  would  naturally   infer  that  Ai'.  of  tig.    13,  being  the  larger, 
would  lie  the  new  tentacle  first  to  attain  the  size  of  the  other  lour  ;  such   however  cannot  be   the  case, 
since   in  lig.  14  the   ir/nliiv  position  of  the   lifth  as  compared    with   the  sixth  and  seventh  does  not 
admit  this  conclusion. 

15.  Stage  —  about  30  days  older  than  that  of  fig.  10  —  with  seven  tentacles  of  c.pial  length  and  four  peduncu- 
lated  chili-shaped  organs,  in  ,//.  ill. 

10-23.  K/irin'/liiii  (sp.?).  16-22.  From  Alexander  Agassiz,  On  Arachnactis  brachiolata,  a  species  of  floating 
Actinia  found  at  Nahant,  Massachusetts,  llo-ton  .lour.  Nat.  Hist.,  Vol.  VII.,  pp.  .VJ.'i-.'i:;!  and  ;>  woodcuts; 
and  from  drawings  by  Alexander  Agassiz  at  Nahaut,  Sept.,  18C2. 

NOTE.  — The  natural  attitude  of  the  animal  while  swimming  is  with  the  tentacles  down,  the  younger 
tentacles,  however,  being  mi  tin-  side  nearest  the  surface. 

l(j.  The  young  larva  with  only  four  marginal  tentacles,  seen  from  the  side  (dorsal  .')  hearing  the  youngest  pair. 
The  two  in  the  distance  are  the  large  pair  of  tentacles  at  the  opposite  extremity  of  the  mouth-slit.  The 
slit  and  the  folds  from  which  are  formed  the  laliial  tentacles  are  seen  edgewise,  and  there  are  already  indi- 
cations of  the  existence  of  meseiiterial  filaments.  Tin1  large  polygonal  "yolk-eells"  form  a  central  mass, 
whieh  slowly  revolves,  and  i.s  reduced  in  size  as  the  larva  increases  in  age. 

17.  Oral  view  of  a  larva  with  three  pairs  of  tentacles,  beside  the  odd  tentacle  which  lies  in  the  axis  of  the  oral  elonga- 
tion and  in  this  ligure  is  placed  below.  The  disk  should  have  been  represented  more  strongly  compressed 
laterally,  d  '.'  (dorsum  ?)  The  region  of  the  formation  of  new  tentacles.  The  oral  tentacle.-  arc  as  \  et  sim- 
ple thickenings  of  the  walls  around  the  mouth,  and  project  straight  up  as  seen  in  fig.  1C. 

IS.  A  later  stage,  seen  from  the  edge  (ventral')  whieh  bears  the  odd  tentacle,  and  showing  the  labial  tentacles 
directly  above  the  latter.  A  pair  of  mescntcrial  filaments  and  the  sphere  of  yolk-eells  are  seen  through 
the  wall  of  the  body. 

10.  Oral  aspect  of  the  same  stage  as  that  of  fig.  IS.  The  odd  tentacle  (ventral  edge  ?)  down.  The  paired  ten- 
tacles decrease  in  size  toward  the  dot-sum  (<'.')• 

20.  Much  later  stage  with  13  tentacles,  seen  from  th"  (dorsal')  edge  which  bears  the  youngest  tentacles.     The  out- 

line of  the  oral  lips  seen  through  the  tentacles  ;  the  odd  tentacle  in  the  distance.  The  mesenteries  are 
symmetrically  arranged  and  proportional  in  size  to  the  corresponding  tentacles,  and  the  sphere  of  yolk- 
cells  is  much  reduced  in  propottion  to  the  size  of  the  cavity. 

21.  View  of  the  same  from  the  ventral  (M  edge,  only  one-half  of  the  oral  end  being  shown  ;  the  large  pair  of 

oral  tentacles  icuite  prominent. 

22.  A  stage  less  advanced  than  the  last,  seen  from  the  left.  (?)  side,  the  labial  tentacles  seen   through  the  margi- 

nal ones.  The  "digitate  appendages "  (mcsentei  ial  filaments)  have  their  convexities  turned  auay  from 
the  odd  tentacle  of  the  ventral  ( ')  margin. 

23.  From  a  drawing  of  an  Etlii-m-<lsi«  with  lii  Tentacles  which  was  raised  from  "  Arach itis"   and  drawn  by 

Alexander  A^as-iz  at  Newport,  II.  I.,  Sept.  1872.  One  pair  of  Ihe  mcseiiterial  filaments  is  much  more  de- 
veloped than  the  remaining  pairs.  Seen  from  the  ventral  ( ')  side. 

24-33.  From  drawings  illustrating  an  unpublished  paper  by  K.  I,.  Mark,  on  the  development  of  an  K>ii-in-i!xi,i. 
parasitic  in  its  earlier  stages  in  .Mncmiopsis  Leidyi,  perhaps  E</inn;l*iti  HIHU/H  Verrill.  Figures  2ii  and  :;:.'. 
wen:  drawn  from  living  specimens  toward  the  end  of  October  is.s-j,  the  others,  either  at  Newport,  II.  I.,  in 
August  1S82,  or  from  material  collected  at  that  time. 

24.  Outline  of  Mncmiopsis  showing  numbers  of  the  parasites  of  various  sizes  grouped  about  the  iufnndibulnm 

and  the  beginnings  of  the  radial   canals.      Many  stages,  and  often' in  greater  numbers,  an- usually  to  he 
found  in  a  single  jelly-li-h.     They  are  more  or  less  translucent  and  of  a  delicate  pinki-h  color. 
2j.   One  of  the  larger  parasitic  individuals,   removed   from   the  j«lly-fish.   j>      The   pliaryii"cal   sac   is  very  short 

and  may  be  seen  projecting  inward  Irom  the  truncate  oral  end  for  a  little  .list -e.     The  eight  mesenteries, 

which  are  abe.nK  formed,  are  not  shown  in  the  drawing.  On  separating  from  its  host,  the  parasite  con- 
tract-, though  -lowly,  to  such  an  extent  that  its  proportions  are  about,  the  same  as  I  hose  of  the  I  Vrianlhus 
larva  shown  in  tig.  10.  In  this  condition  it  lends  a  five  life,  ll  swims  like  actinia  larva;  with  tin-  a  bora  1 
end  fiiii-mo-t. 
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26.  A  later,  balloon-shaped,  free  stage  as  seen  swimming.  The  positions  of  the  mesenteries  are  marked  liy  super- 
ficial longitudinal  depressions.  Eight  tentacles  have  already  appeared.  The  cilia  which  cover  the  whole 
body  are  relatively  too  short  to  he  reproduced.  11-. 

27  Ventral  aspect  of  a  young  parasitic  stage,  showing  the  latero-ventral  mesenterial  folds,  which  are  the  first  to 
be  tie  vi  'loped.  ~f.  The  right  latero-ventral  mesentery  ends  somewhat  abruptly  before  reaching  the  aboral 
pole.  The  other  mesenteries  are  only  feebly  indicated  in 

23.  Posterior  face  of  a  cross  section  of  the  same  larva  near  the  middle  of  the  anterior  half  (a,  fig.  27).  De- 
pressions in  the  surface  of  the  entoderm  show  the  places  when1  the  mesenteries  will  appear.  In  this  sec- 
tion the  depressions  corresponding  to  the  dorso-lateral  mesenteries  (d.-l. )  are  most  evident,  those  of  the 
ventral  pair  (v.)  less  distinct,  and  those  of  the  dorsal  pair  (d.)  not  indicated.  The  ventro-lateral  mesente- 
rial folds  are  strongly  ciliate,  hut  cilia  cannot,  in  the  sections,  be  seen  on  other  parts  of  the  internal 
wall.  The  cells  of  these  folds  are  wedge-shaped-columnar  in  form,  whereas  all  the  rest  of  the  inner 
cell-layer  is  of  a  spongy  or  reticulated  appearance  and  the  cell  boundaries  are  not  distinguishable.  llj-. 

29.  A  parasitic  stage  somewhat  older  than  the  preceding,    stained,  made  transparent  in  clove-oil,  and  seen  from 

the  dorsal  side  ;  magnified  about  20  diameters.  The  edges  of  the  ventro-lateral  mesenteries  are  seen  to  be 
continuous  with  the  ectodermic  lining  of  the  pharyngeal  sac,  and  may  be  traced  to  the  middle  of  the  poste- 
rior half  of  the  body,  where  they  appear  in  the  drawing  to  meet  by  convergence.  The  ectoderm  is  thick  at 
both  ends,  but  much  thinner  along  the  sides  of  the  larva.  An  artificial  (.')  separation  between  ectoderm 
and  entoderm  at  the  oral  end  leaves  a  series  of  arched  spaces  (cam.)  around  the  front  end  of  the  pharyn- 
geal sac. 

30.  Cross  section  through  the  pharyngeal  sac  of  a  stage  near  the  preceding.  V-     Although  drawn  from  the  ante- 

rior face  of  the  section,  the  lithographer  lias  reversed  it,  so  that  the  ell'cct  is  as  though  it  were  a  view  of 
the  posterior  lace.  The  ectodi-rm  is  rather  diagrammatic,  the  unshaded  portions  being  intended  to  repre- 
sent the  gland-cells.  The  row  of  dots  at  the  deep  surface  of  the  ectoderm  indicates  diagramiuatieally  the 
enlargement  of  the  basal  ends  of  ectodermic  cells.  Similar  rows  of  dots  on  one  side  of  each  of  the  mesen- 
teries represent  the  cut  ends  of  the  longitudinal  muscles  ot  the  mesenteries  and  are  somewhat  too  strongly 
marked.  The  muscles  arc  only  feebly  developed  at  this  stage.  Spindle-shaped  nucleated  cellular  ele- 
ments are  scantily  present  in  the  homogeneous  sub-ectodermal  layer,  as  at  cL 

31.  Anterior  lace  of  the  fourth  section  below  the  free  end  of  the  pharyngeal  sac,  from  the  same  individual  as  the 

preceding  figure.  V-  The.  ventro-lateral  mesenterial  filaments  are  cut  obliquely,  especially  the  one  of  the 
lc It  side.  The  vacuolated  nature  of  the  entoderm  is  particularly  noticeable  when  it  projects,  as  is  often 
the  case,  in  thick  longitudinal  ridges  into  the  common  cavity  of  the  body.  These  thickenings  (<•«'.),  al- 
though constantly  occurring  in  all  the  interspaces  between  mesenteries,  are  very  irregular  in  their  dimen- 
sions. Compare  figure  33,  where,  as  is  always  the  case  with  later  stages,  they  are  more  conspicuous  than 
the  mesenteries  themselves. 

32.  Anterior  face  of  a  cross  section  near  the  aboral  end,  from  another  specimen  of  about  the  same  age  as  the  preced- 

ing. \l.     The  entodermic  ingrowths  nearly  fill  the  digestive  space,  and  have  a  peculiar  zig-zag  course,  not 
well  reproduced  by  (lie  lithographer.      This  peculiar  appearance  results  from  the  fact  that  the  section  is  so 
near  the  aboral  end  as  to  approach  the  condition  of  a  tangential  section.      The  middle  half  of  the  ventro- 
lateral  mesenteries,  as  well  as  the  iiiter-mesenterial  protrusions  (''«'.),  are  so  thoroughly  vacuolated  as  to 
present  a  very  porous  and  spongy  appearance  which  makes  the  histologieal  distinction  between  the  thickened 
free  margins  of  these  mesenteries  (the.  mesenterial  filaments)  and  the  more  peripheral  parts  of  the  mesen- 
teric  folds  very  conspicuous.     This  diU'crence  is  intensified  by  the  deep  stain  which  the  marginal  band  takes. 
KCITK. — On  account  of  the  small  size  of  the  drawing  neither  the  vacuolation  nor  the  structure  of  the 
mesenterial  bands  have  been  well  reproduced  by  the  lithographer. 

33.  Ventral  aspect  of  a  living  specimen  possessing  sixteen  tentacles  arranged  in  two  cycles  of  eight  each,  the 

smaller  alternating  regularly  with  the  larger  ;  magnified  about  7  diameters.  The  transparency  of  the  ani- 
mal allows  one  to  see  the  short  pharyngeal  sac  and  the  mesenteries  of  the  opposite  wall,  although,  to  avoid 
confusion,  the  latter  have  not  been  drawn.  The  animal  is  very  changeable  in  form,  the  aboral  end  being 
often  much  more  dilated  than  in  this  figure.  The  mantle  .if  amorphous  matter  (/3)  surrounding  the  column 
is  the  product  of  ectodermic  secretions,  and  forms  a  loose  tube  within  which  the  animal  may  retire. 

34.  EilH-iinlsiii,.'     From  C.  Clans,  Benicrkiingen  uber  Ctenophoren  und  Mednsen.     Zeitschr.  f.   wiss.  Zool.,   lid. 

XIV.  Taf.  XXXVII.  fig.  7.  A  spheroidal  larva  from  Messina  magnified  about  2."i  diameters.  The  walls 
consist  of  a  small-celled  ciliated  entoderm  and  an  ectoderm  of  large  cells,  the  two  cell-layers  being  separated 
by  an  intervening  layer  of  clear  homogeneous  substance.  Two  of  the  t-.velve  (S?)  meridional  rows  of  large 
orange-yellow  fat-globules  are  indicated  by  fill.  ul.  There  are  four  roiled  tentacle-like  arms  (mesenterial 
filaments  ')  which  may  be  protruded  through  the  mouth  opening. 

NOTE.—  It  is  probable  from  the  statements  of  the  brothers  Hertwig  (up.  ril.  pp.  126,  127)  that  this  is 
the  young  either  of  an  Eilmirrlsiit  or  a  nearly  related  unknown  form,  since  it  has  four  pairs  of  mesenteries 
with  well  developed  muscular  bauds,  which  have  exactly  the  same  arrangement  around  the  pharyngeal 
sac  as  in  Ediiv rdsia. 
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35,  30.  Eilirnrdtsifi?     (KnUiphobc  ii/i/iniiHciiIu/it  TSuscli.)     From  Wilhelm  1'iisdi,  Beobachtungen  iiber  Anatomic, 
etc.  (cited  above),  pp.  l:_io-l:j-J,  Taf.  XIV.  ligs.  s,  10.     Magnified  about  Km  iliam. 

35.  Larva  with  oral  end  down.     Into  the  general  eavity  twn  eluh-slnped  drains  (HI  nl.  fil.  .')  project.     At  the  abural 

]«>le  there  is  a  tuft  of  cilia,  half  as  long  as  the  body,  whic-h  is  only  partially  represented  in  this  figure. 

36.  Th.-  same  larva  as  that  last  figured  \\ilh  tin-  chili-shaped  organs  protruded  tlirougli  the  iiuiuth.     The  latter  are 

eiliate,  and  armed  with  netlle-eells  like  the  eetmlenn. 

37—13.     Ah-inmhun  tli,jitntin,i  Lam.      I-'rnin  A.  O.  Kowalevsky,  Observations  on  the  Develoimient  of  Cielenterata 
(eited  above),     pp.  ltl--_':i.     Taf.  IV  1',.  and  V. 
X"i'K.  —  I'/tfi'i-  uf  tin- '  wrliest  xtn<i,  i  an  figun  </  "/  tin-  Imit  >i,i  nf  r/ntf  XII.  Jt'js.  57-59. 

37.  The  central,  as  well  as  the  miter,  layer  has  broken  up  into  nucleated  cells. 

38.  The  larva  is  already  funned.      The  limits  of  tin-  inner  cells  and  their  nuclei  are  only  very  indistinctly  visible. 
I.'.li.    (Krr.ineiiiisly  nmnlicivd   '•'•«.)     An  advanced  sta^c  of  a  five  swimming  larva.      The  entodennie  cavity  is  nearly 

Idled  with  yolk  substance  (;•/.),  cnntainiiii;  at  one  poh-  transparent  vaeuoles. 

40.  A  larva  which  has  become  attached. 

41.  Around  the  infolding  which  was    formed  at   the   upper  end  there  have  grown  out  eight  rounded  protuber- 

ances. 

42.  A  cross  section  of  the  preceding  stage,  showing  the  pharyn^i-al  sac  (;<//..•.),  the  continuous  layer  of  snb-ccto- 

ilermie  cells,  —  the  middle  layer  (i/isd.),  — and  the  walls  of  th  •  mesenteries  surrounding  still  persistent 
masses  of  yolk. 

43.  Cross  section  of  a  more  advanced  stage  than  the  preceding.     The  remnant  of  the  yolk  (rf. )  lines  the  inner 

surface  of  the  entodenn,  and  tin-  incsodcrm  («IM/.  )  is  composed  of  a  double  layer  of  spindle-shaped  cells. 
The  meuibraua  propria  is  seen  between  the  cntodenide  walls  of  the  mesenteries. 
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PLATE   XIII. 


itHi'iit   of   ZOANTHARIA    and    ALCYONARIA    cun/linieJ.     Figures  from    HENRI   DE  LAPAZE- 
DUTHIERS,  ETIENNE  JOURDAN',   A.   U.   KOWALEVSKY,   G.   vox   Kocn,  EDMUXD  13.   WILSON, 

mill  II.  V.  WlLLEMOES-SuiIM. 


nil. 

Clear  space  in  the  region  of  the  germi- 
native  vesicle. 

nil. 
or. 

(ierminative  spot. 
Mouth. 

pc.i. 

Foot. 
Pharynx. 

ppl. 

?'.'/. 
rdi. 

protoplasm. 

Primary  polypite. 
Piachis. 

rin!. 
scp. 
s/ir. 
t,i. 

li'iuliini'iitary  zoliids. 
Calcareous  septa. 
Spiculum. 
Tentacle. 

fa'. 
te. 

Short  tn  ;  beginning  of  to. 
Testis. 

V. 

Ventral. 

vit. 

Vitellus. 

zd. 

Zooid. 

z$. 

Median  (or  "Ilaupt")  zoiiid. 

cap.  Capsule. 

r//.  Cilia. 

coll.  Columclla. 

<•./-.  Calcareous  concretions. 

d.  l>orsum  ;  dorsal  mesenteries. 

d.-l.  Dorso-lateral  mesenteries. 

cc.  Ectoderm. 

en.  Entodenn. 

en'.  Thickening  of  en  corresponding  to  the 

calcareous  septa. 

en".  Inner  layer  of  en. 

r  the.  Epitheca. 

ijll.  nl.  Oil  globules. 

•in!'.  /«'.  Mcmbrana  propria. 

mid.  Mesentery. 

mur.  "  Wall  "  of  the  calcareous  cup. 

insd.  Mesoderm. 

nl.  Nucleus. 


1—11.  jtslrnides  calycularis.  From  Lacazc-Duthicrs,  Developpement  des  Coralliniivs.  Deuxieme  im'moirc. 
Aetiniaiivs  a  polypirrs.  Arch,  de  Zool.  exp.  et  gen.,  Tom.  II.  1873.  1'ls.  XI1-XV. 

NOTE.  — The  sequence  of  the  stages  is  indicated  by  the  following  order  of  the  figures  :  1,  6,  9,  5,  7, 
2,  3,  4,  10,  11,  S. 

1.   A  fire-swimming  larva  with  strongly  expressed  spiral  form,  which  it  assumes  when  in  motion.     Tlie  arrow 

indicates  the  direction  nf  the  motion,  the  alioral  end  hcing  in  advance. 

'2.  Oral  aspect  of  a  larva  with  li  mesenteries.  The  twelve  lolics  thus  formed  are  divided  by  the  first  pair  nf 
mesenteries,  as  in  Actinia  (see  Plate  XI.  figs.  T2-16),  into  two  groups  of  7  and  0  respectively.  The  order 
of  .succession  of  the  mesenteries  is  the  same  as  for  Actinia. 

NOTE. — It  will  be  seen   by  comparison  that  the  5th  and  Cth  are  transposed,  as  compared  with 
Actinia  ! 

3.  Oblii[tie  view  of  the  abond  end  of  the  same  larva. 

4.  A  more  advanced  larva  than  the  pr ding.      After  having  begun,  while  in  the  free  state,  the.  formation  of 

calcareous  nodules  in  its  tissues,  it  is  now  attached,  and  tentacles  have  made  tie  ir  appearance. 

5.  The  embryo  begins  to  undergo  a  modilicatinn  of  form.      The  mouth  (or.)  is  seen  at  the  summit  of  an  eh-va- 

ti  'ii  surrounded  by  the  pcristnme  ;  the  loot  is  relatively  reduced  in  size. 

C.  The  same  larva  as  seen  in  figure  1.     Granules  are  seen  escaping  from  the  mouth,  which  is  placed  above. 
7.  Side  view  of  an  embryo  which  has  attached  itself  to  tin-  microscopic  slide. 
s.  View  of  the  base  of  a  specimen  in  which  the  calcareous  septa  are  forked  at  their  peripheral  ends,  the  tines 

of  the  I'nrks  beiii^  ,,li,,it.      The  mural  (cpitheeal  ?)  layer  (<•  tin.:)  is  already  funned,  but  the  septa  are  not  yet 

joined  to  it. 
9.   An  embryo  slightly  compressed  ;  before  compression  the  surface  showed  no  trace  of  a  striation,  although  the 

walls  of  the  body  had  advanced   into    the    cavity  and  very   young   mesenteries  were    already   developed. 

The  distinction  betueen  the  inner  and  outer  layers  is  evident. 
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10.  A  young  polyp  perfectly  developed,  having  two  cycles  nf  tentacles.      At  tin-  base  tin-  wall  (.  tin:)  limiting  the 

cup  nl'  tin1  young  polyp  has  already  become  very  evident. 

11.  Tlu>  internal    (rntmliTi ml    external    (ectoderm)    layi-rs    are    sharply   m:irUi-il.     The    elongated    calcareous 

nodules  indicate  the  |oinls  of  origin  nl'  the  sepia.  The  tlnee  eenlres  of  deposit  I'nr  each  septum  are 
loeuteil  not  in  the  external  luit  in  the  internal  (enlndcrmic)  layer.  (Compare  Koch's  results,  In-low, 
figs.  18-28.) 

12-15.  fliitnnnji/ii/fliii.  rrijin.  From  K.  Jourdau,  Kecherches  xoologiipics  et  histologiipies  sur  les  Xoaiilhaircs  du 
Goll'e  ih-  Marseille.  Ann.  sei.  nut.,  sur.  (5,  zool.,  Tom.  X.,  Art.  n<>.  1.  I'l.  \VI1.  figs.  12;!,  124,  12U,  127. 

12.  Vermiform  larva.';. 

13.  A  more  advaneeil  larva,  j. 

14.  Longitudinal  seetion  of  a  larva  of  the  same  slage  as  the  ]ireeeding. 

15.  Transverse  seetion  of  a  l.irva  having  six  mcscnterial  plates,      in*  <l .   The  mesoderm  in  proei-ss  of  formation.3!0. 

16.  NOTE.  —  Figuivs  1(5  and  4j  have 'been  transposed  by  the  lithographer.     For  the  explanation  of  figure  lo  sen 

below. 

45,  17.  Jstntfi  (sp.  ?).  From  A.  (>.  Kowalevsky,  Ohservations  on  the  development  of  the  Cielenterata.  From 
the  Publications  of  the  Imperial  Sneiety  of  Friends  of  Natural  Sciences,  Anthropology,  and  Ethnography. 
Moscow  :  1873.  (Russian.)  Plate  V.  ligs.  15,  17. 

45.  Longitudinal  section  of  the  large,  ciliated,  brick-red  larva.  The  central  mass  (vl. ),  evidently  derived  from 
cells,  is  now  composed  only  of  nuclei  (»/.)  and  oil  glolmlcs  (,///.  <//.).  The  entoderm  (<-n.)  of  the  present 
stage  forms  only  ctjmrf  of  the.  many-layered  entoderm  of  the  fully  developed  polyp,  the  balance  heing  de- 
rived from  this  central  mass. 

NOTE.  —  The  dotted  line  from  en  should  not  have  been  carried  as  far  as  the  ci-ntial  mass,  but  should 
have  ended  in  the  layer  of  columnar  cells  separating  the  ectoderm  from  the  central  mass. 

17.  View  of  the  larva  from   the  oral  cud  after  it  has  become  attached  and   flattened.     In'.   The  rudiment  of  a 

tentacle.     The  radial  or  intermesenterial  ehamlu-rs  (i\  cam.)  appear  as  transparent  cavities. 

NOTE.  —  The  central  cuds  of  the  mesenteries  bounding  all  the  chambers  except,  two  are  grouped  in 
pairs,  and  in  such  a  way  as  to  make  the  whole  appear  symmetrically  divide,!  by  the  line  ij.  That  this  line 
cannot,  however,  represent  the  projection  of  the  plane  of  bilateral  symmetry,  is  very  evident  from  the 
studies  of  other  observers. 

1S-2S.  .•tstrriiiili-s  calycuilaris.  From  (!.  von  Koch,  I'eber  die  Entwicklung  des  Kalkskeletes  von  Asteroides  caly- 
cularis  iiml  desseii  morphologischer  Bedeutung.  Mittheilungen  aus  der  Zoologischcn  Station  zu  Ncapcl, 
Bd.  III.  1882.  Taf.  XX.,  XXI. 

IS.  Somewhat  more  than  one-half  of  a  radial  section  of  a  young  larva,  killed  the  last  of  June,  which  had  at- 
tached itself  to  cork  (0).  The  fust  trace  of  the  skeleton  lies  between  ectoderm  and  cork  in  the  form  of 
small,  more  or  less  fused,  calcareous  nuiereinciits,  ex.  The  section  along  the  lloor  passes  longitudinally 
through  the  entodermic  thickening  (m1.)  corresponding  to  the  place  subsequently  occupied  by  the  calca- 
reous septa  (compare  ligs.  I'.i  and  20,  en'.,  »/<.).  \°. 

19.  Portion  of  a  seetion  from  the  same  individual,  parallel  to  the  preceding  section,  but  distant  from   the  centre. 

Three  mesenteries  (HI  nt. )  and  two  of  the  entodermic  thickenings  (c«'.)  are  cut  transversely.  The  begin- 
ning of  the  skeleton  (f.c. )  is  also  to  be  seen  below  the  ectoderm.  \Q. 

20.  Portion  of  a  section  similar  to  the  preceding,  through   an    older    individual.      One    mesentery  with  a  median 

layer  of  connective  substance  (mcsodci  m,  v//v/.),  Hanked  on  either  side  by  eutoilcrm,  is  eut  across,  as  are 
also  two  calcareous  septa  (•"/'•)•  continuous  with  the  floor-skeleton.  lf. 

21.  Marginal  portion  of  a  section  from  an  individual  killed  iu  the  middle  of  July.     To  show  the  formation  of 

the  epitheca  (c.t.).  -^i0. 

22.  A  small  portion  of  the  base  from   the  section  shown  in  fig.  IS,  more  highly  magnified.     The  eutoderm   is 

vacuolated  and  contains  nuclei.  The  mesodcrniio  connective  tissue  is  scarcely  discernible  (not  well  repro- 
duced in  the  lithograph).  The  i-ctodermic  cells  are  nucleated  and  have  sharp  contours,  especially  at  their 
free  ends.  The  calcareous  concretions  (r.r. )  ale  very  small  spheroids  and  double  spheroids  which  lie  between 
the  free  ends  of  the  cctodcrmic  cells  and  the  cork. 

23.  A  portion  of  the  preceding  still  more  magnified,  and  giving  a  better  idea  of  the  form  of  the  concretions  and 

their  relations  to  individual  cells. 

24.  The  cells  of  the  ectoderm  from  another  part  of  the  .same  section,  together  with  a  calcareous  concretion. 

25.  A  stage  somewhat  older  than  that  (compare  figure  8)  in  which   the  septa    remain   separate.      The  latter  have 

acipiired  by  their  lateral  outgrowths  a  compile. ited  form.  A  portion  of  them  have  fused  with  each  other  .it 
the  periphery  to  form  the  liixt  trace  of  the  mural  layer  (///»/•.);  in  the  centre  also  several  have  joined  their 
fellows.  A  narrow  rim  of  epitheca  (c  /he. )  is  already  formed,  but  remains  distinct  from  the  mural  layer. 
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26.  The  oldest  stage  raised  artificially  ;  near  the  end  of  October.     Six  of  the  calcareous  septa  overtop  the  other 

six,  and  a   ne\\  series  of  12  additional  septa  is  faintly  indicated;  the  cohimella  (coll.)  is  already  formed. 
This  individual  is  distinguished  by  a  very  considerable  development  of  the  epitheea.  |. 

27.  A  much  further  developed  stage,   nearly  2  mm.   high.     There  are   24  septa  which   fall   into   three    orders 

according  to  their  relative  sizes.  The  epitheca  is  not  visible,  as  it  does  not  reach  to  the  margin  of  the 
cup.  ;. 

28.  Almost  fully  developed  single  individual  with  48  septa,  12  of  which  overtop  the  others. 

Subsequently  48  new  septa,  alternating  with  those  already  formed,  make  their  appearance,  and  the  main 
septa  are  at  the  same  time  increased  in  number  from  12  to  24. 

29-42.     Cumllium  rubnim.     From  Lacaze-Duthiers,  Histoire  naturelle  du  Corail,  etc.     Paris:  1864.     1'ls.  I.,  II., 

XL,  XIV.,  XV.,  XVII-XIX. 

29.  One  of  the  many  forms  assumed  by  the  ciliate  larva  in  its  natural  position,  with  the  mouth-end  downwards. 

30.  Another,  more  worm-like  form  of  the,  ciliated  larva  (compare  corresponding  stage  of  Astroides,  fig.  1). 

31.  One  of  the  stages  of  transformation  from  the  worm-like  to  the   disk-like  form.     The  aboral  region  becomes 

enlarged,  and  the  oral  end  sinks  in. 

32.  An  expanded  "  ouzoite  "  (animal  developed  from  an  egg)  attached  to  a  rock  ;  the  latter  not  reproduced  here. 

33.  An  obzoite  still  older  than  the  preceding,  though  still  simple.      Expanded  and  seen  from  the  oral  side. 

34.  The  same  ouzoite  seen  in  fig.  32,  but  in  a  contracted  condition. 

35.  One  of  the  tentacular  arms  of  the  adult,  seen  in  profile.     In  this  position  the  barbules  are  seen  to  be  directed 

obliquely  from  above  downward,  and  from  within  outward. 

36.  Oral  view  of  a  larva  several  days  after  its  metamorphosis.     The  central  part  around  the  mouth  (i)  is  already 

elevated  and  forms  a  bourrclct ;  the  base  is  not  so  regularly  circular  as  it  was  at  first,  since  it  commences 
to  spread  itself  over  the  body  to  which  it  is  attached. 

37.  Extremity  of  a  barbule  from  a  tentacle  of  an  adult,  magnified  250  diam.     ec.  External  cell-layer,     en.   Large 

cells  forming  a  network  and  bearing  vibratilc  cilia. 

38.  Spieules  which  are  exposed  on  tearing  away  the  epidermis  from  the  adult. 

39.  Nematocysts  from  the  adult ;  one  with  the  mother-cell  still  surrounding  the  nematocyst  —  or  internal  cap- 

sule—  with  its  spiral  filament. 

40.  Portion  of  a  radial  fold  (mesentery,  in  nt)  bearing  (1)  at  ov.  an  egg,  the  capsule  (cap.)  of  which  has  in   part 

fallen  away,  and  the  vitellus  (rit.)  of  which  presents  a  very  distinct  clear  spot  (nV),  corresponding  to  the 
transparent  (genninative)  vesicle,  in  the  middle  of  which  are  to  be  seen  the  germinative  spots  (nil.) ;  (2)  at 
fc.  a  capsule  in  process  of  development,  remarkable  on  account  of  an  apparently  empty  space  (X)  surrounded 
by  a  cellular  band  (K)  which  lines  the  capsule  ;  this  is  a  testicle. 

41.  A  small  rock  to  which  arc   attached   three  zoanthodemes,  the  polyps  of  2  and  3  having  been  destroyed. 

3.  The  beginning  of  the  corallum  ;  a  plate  with  irregular  sides  covered  here  aud  there  with  small  project- 
ing corpuscles  bristling  with  points.  2.  Exhibits  an  early  form  of  the  corallum.  It  consists  of  an  irregu- 
lar plate,  curved  into  the  shape  of  a  horse-shoe,  formed  of  masses  of  agglomerated  spicules.  The  general 
cavity  of  the  body  of  the  polyp  occupies  the  interior  of  this  curve,  and  consequently  the  solid  plate  is 
formed,  as  may  be  seen  at  1,  in  the  midst  of  the  sarcosoma  between  the  external  and  the  internal  surfaces. 

42.  Zoanthodemc  composed  of  one  obzoite  (1),  and  three  "  blastozoites  "  (budded  individuals),  2,  3,  4. 

43.  44,  40.     Goryuinit  vcrrucosa.     From  G.  von  Koch,  Vorlaufige  Mittheilungen  iibcr  die  Gorgonien  (Alcyonaria 

axifera)  von  Ncapel  und  uber  die  Eutwicklung  von  Gorgonia  verrucosa.  Mittheilungen  aus  der  Zoolo- 
gischen  Station  zu  Neapel,  Bd.  III.  1S82.  Figs.  10.  13,  15. 

43.  Section  through  an  egg  before  the  segmentation  spheres  have  been  differentiated  into  distinct  layers.     The, 

outer  cells  are  somewhat  smaller  than  the  inner,  and.  all  possess  distinct  nuclei.  The  latter  appear  to  lie 
wanting  in  some  of  the  cells  simply  because  lying  outside  the  plane  of  section. 

44.  Longitudinal  section   of  an   attached  individual,  showing  the  thin  layer  of  ectoderm  infolded  to  form  the 

pharyngeal  sac  which  opens  into  the  entodennic  cavity  below. 

45.  NOTE.  —  Figures  45  and  16  have  been  accidentally  transposed  by  the  lithographer.     For  explanation  of  45 

see  above. 

16.  Gorgonia  vcrrucnm.  From  A.  0.  Kowalevsky,  Observations  on  the  development  of  the  C'celcntrata  (cited 
above).  Taf.  V.  fig.  19.  Ciliated  larva.  There  are  to  be  distinguished  two  layers  in  the  entoderin.  The 
peripheral  layer  (en.)  is  striate,  indicating  its  composition  out  of  cylindrical  cells,  with  irregularly  arranged 
nuclei  ;  this  merges  into  the  inner  layer  (tV.)  which  is  granular,  filled  with  highly  refractive  spherules,  and 
is  ciliate.  (The  cilia  are  not  figured  by  the  author.)  The  latter  is  considered  equivalent  to  the  yolk-mass 
of  Alcyonium  and  of  Astrrea. 

46.  Four  cells  of  the  ectoderm,  one  of  which  has  migrated  into  the  underlying  mesodermic  layer  (Zwiscltensnb- 

stmi-')  and  slimvs  at  one  side  of  its  nucleus  the  cross  section  of  a  spiculum  which  is  being  formed  within  it. 
The  same  cell  somewhat  more  enlarged  is  figured  near  by. 
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47-52.     lie n  ilia  rcnifarm  is  Cuv.     From  E.  B.  \V  ilson,  The  Early  Stages  of  Iteuilla.     American  Journal  of  Science, 

scr.  3,  Vni.  xx.    isso.    ri.  vn. 

47.  Young,  bilaterally  symmetrical,  ciliated,   free. swimming  polyp  with  the  first  pair  of  zoiiids  (zd.).     Of  the 

septa  (meseiiteries),  tlie  dorsal  pair  (<l.)  extends  lack  as  far  as  (In-  zooids,  the  dorso-lateral  (</.-!.)  pair 
reaches  the  posterior  cud  nf  the  boily,  the  vcntro-lateral  is  somewhat  lunger  tluui  the  dorsal,  ami  the  Veil- 
tiiil  pair  is  the  shortest  of  all. 

48.  Later  stage  with  S  pinnate  tentacles,  probably  about  2  weeks  after  the  abandonment  of  the  free  mode  of  life. 

A  third  zooid  (:<''.)  has  appeared  in  the  median  line  on  the  dorsum,  in  front  of  the  two  first  zooids.  It  is 
the  "  ffauptzoaid"  of  the  Herman  writers. 

49.  A  much  later  stage.     The  first  pair  of  lateral  zooids  (1.)  now  have  well-developed  tentacles.     The  order  of 

appearance  ot  the  paired  zooids,  which  develop  into  sexual  zooids,  is  indicated  by  Arabic  numerals.  There 
are,  in  addition,  three  (usually  there  are  2  pairs)  rudimentary  zooid.-,  opposite  the  bases  of  the  lir.st  pair. 

50.  A  much  later  stage  than  the  preceding,  in  a  state  of  contraction.     The  primary  polypite  (pij.)  has  its  oral 

extremity  at  the  edge  of  the  disk,  and  not  yet  turned  upward.  Subsequently  this  and  all  the  marginal 
zooids  are  forced  upward  and  made  to  occupy  the  upper  surface  of  the  disk  by  the  union,  behind  (below) 
them,  of  the  younger  zooids  which  bud  out  from  the  angles  between  them  and  increase  in  size.  The  rudi- 
mentary zooids  bud  in  a  similar  manner,  each  group  becoming  a  kind  of  miniature  of  the  whole  colony. 

51.  An  enlarged  view  of  one  of  the  simple  zooids  of  lig.  50.     The  small  ventral  chamber  is  always  turned  toward 

the  centre  of  the  disk,  that  is,  incuy  from  the  oral  extremity  of  the  sexual  zooid  on  which  it  is  situated. 
51*.  A  more  advanced  condition  than  that  of  the  previously  figured  zooid.     The  rudiment  of  a  new  zooid  (~d'.)  has 
appeared  on  the  upper  side. 

52.  This  new  zooid  is  fully  developed,  and  two  lateral  zouids  (1,  1)  have  appeared. 

53-56.     L'mbcllularia  (sp.  ?).     From  1!.  v.  Willemoes-Sulim,  Notes  on  some  Young  Stages  of  Urn bellularia,  and 
on  its  Geographical  Distribution.      Annals  and  Magazine  of  Natural  History,  scr.  4,  Vol.  XV.       1S75. 

ri.  xvm  A. 

53.  Young  stage  seen  from  the  ventral  side.     The  terminal  polypite  (py. )  probably  conies  out  first,  as  it  exceeds 

the  others  in  length.  In  this  and  succeeding  figures  the  order  of  the  appearance  of  the  polypites  is  indi- 
cated by  Arabic  numerals.  The  rachis  is  shown  as  seen  in  a  specimen  rendered  transparent,  lieduced  to 
one  half  natural  size. 

54.  Another  and  older  specimen  seen  from  the  dorsal  side.     A  fourth  polypite  has  appeared  by  the  side  of  the 

original  terminal  polypite  and  has  overtaken  it  in  size,  so  that  there  are  now  two  terminal  polypites  of 
equal  size  but  dill'erent  age,  and  two  lateral  polypites  (1,  1)  behind  them.  In  addition,  a  fifth  (3)  has 
made  its  appearance  in  the  middle  of  the  dorsum.  The  zooids  appear  first  on  the  ventral  side  as  seen  in 

55.  A  ventral  view  of  the  same  specimen  as  the  preceding,  the  zooids  being  indicated  by  dots. 

56.  Dorsal  aspect  of  a  larger  specimen  in  which  the  primary  polypite  (pij. )  is  supplemented  by  another  terminal 

one.  The  author  does  not  distinguish  between  them,  but  the  figures  seem  to  warrant  the  interpretation 
given  by  the  lettering  here  adopted.  There  is  a  median  line  along  the  dorsum  which  is  destitute  of  zooids. 

57-59.     Alcyonium  digitalum  Lam.     From  A.  0.  Kowalevsky,  Observations  on  the  development  of  Ciclentcrata 

(cited  above).     Taf.  IV  B.  Figs.  1,  3,  4. 

57.  Section  of  the  egg,  in  which  may  be  distinguished  a  peripheral  layer  of  finely  granular  protoplasm  (ppl. ) 

and  a  central  mass  containing  yolk  spin-rules  (c/. ). 

58.  Protuberances  of  the  finely  granular  protoplasm  of  variable  size  appear  as  the  first  indication  of  segmentation. 

These  are  gradually  constricted  oil'  from  the  central  ma=.s  which  they  then  envelop  as  an  irregular  layer. 

59.  This  peripheral  layer  of  cells  undergoes  further  division.     Some  of  the  cells  contain  two  nuclei  (ill.),  and  a 

deep  layer  (c«.)  begins  to  be  formed.  Gradually  there  is  formed  from  the  outer  layer  a  continuous  envelope 
of  ectodermic  cells,  and  the  whole  central  mass  breaks  up  into  larger  nucleated  cells,  as  seen  in  fig.  37,  PI. 
XII.,  which,  with  succeeding  figures,  continues  the  illustration  of  the  development  of  Aleyouimu. 
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